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This Health and Safety Plan (HSP) presents health and safety requirements and guide- 

lines for performance of the work to be performed at the Rocky Flats Plant (RFP) and 

Hazen Laboratory It is in compliance wth applicable sections of 29 CFR 1910 120, 
Hazardous Waste Operations and Emergency Response. S p e c ~ c  subjects addressed 

include staff orgamzation, work actimties, hazard assessment, general health and safety 

requirements, site-specific health and safety requirements, emergency procedures, and 

logs, reports, and record keeping This HSP was prepared for exclusive use by 

employees of Woodward-Clyde (WC) and its subcontractors This plan shall not be 

modified or used after the expiration date wthout wntten approval by the Project 

Manager (PM), Health and Safety Officer (HSO), and Corporate Health and Safety 

Officer (CHSO) In addition, this plan shall not be used by firms or persons not under 
I contract to WC wthout written approval by Wc's Executive Vice President-Practice 

This plan is not valid unless it is signed and dated by the PM, HSO, and CHSO Any 
modifications to this plan must be approved by the indimduals sigmng on the title page a or by their representatives 

The project's field sampling location in relation to the Denver area is shown in Figure 

1-1, Location Map Figure 1-2, RFP General Map, shows major structures and roads 

Figure 1-3, Operable Umt 2 (OU2), indicates the boundaries of OU2 
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2.0 
STAFF ORGANIZATION 

I 

This section describes the roles of the vanous posit~ons on this project as they pertain 
to health and safety The responsibdities and authonty of each indiwdual are presented 
in Table 2-1 

Personnel who may be involved in surface water sample collection activlties and/or 
bench-scale treatability studies inside Hazen Laboratory must be approved by the Health 
and Safety Officer (HSO) or Corporate Health and Safety Officer (CHSO) before they 
commence work on this project 
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a 
TABLE 2-1 

RESPONSIBILITIES AND AUTHORITY OF HEALTH AND SAFETY PERSONNEL 

EXECUTIVE VICE PRESIDENT-PRACTICE (EVPP): William Gardner 

Responsibilities 

Direct and morutor the implementation of the health and safety program 

Advise CEO on health and safety matters 

Issue directives, adwsories, and information to CHSOs 

Authoritv 

Direct changes in the health and safety program 

Determne and implement personnel disciplinary actions as required 
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TABLE 2-1 
(Continued) 

CORPORATE HEALTH AND SAFETY ADMINISTRATOR (CHSA): Phil Jones 

Responsibilities 

Track health and safety regulations and implement improvements to the 

Woodward-Clyde (WC) health and safety program 

Maintain records pertaimng to medical surveillance, traimng, fit testing, chemcal 

exposure, and incidents 

e 

e 

a 

e 

Update health and safety manual 

Manage medical surveillance program 

Develop and implement the health and safety tramng program 

Provlde industnal hygene/chermcal safety guidance to CHSO and HSO 

Audit key aspects of health and safety program and report effectiveness to EVPP 

2 2 5 5 ~ 1 ~ 2  2 1 ~ ~ 5  9012255a 
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TABLE 2-1 
(Contmued) 

Approve the qualifications of employees to work at hazardous waste sites 

Approve health and safety plans 

Establish employee traimng and medical surveillance procedures 

Suspend work on any project that jeopardizes the health and safety of personnel 

22550lR2 2 I0-15-90t2U30 
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TABLE 2-1 
(Continued) 

CORPORATEHEALTH AND SAFETY OFFICER (CHSO): John Doherty 

Resoonsibilities 

Direct the implementation of the health and safety program of the operating 

group and promde recommendations for improvement of the program 

Coordinate health and safety actimties of the business umt offices in the operating 

group 

Review health and safety plans 

Investigate reports of incidents or accidents and report accidents or incidents to 

the CHSA and EVPP 

Assist CHSA wth employee health and safety traimng in the operating group 

Momtor implementation of health and safety plans 

Determne whether an accidental exposure or ~ J U V  ments a change in the 

affected indimdual's work assignments and whether changes in work practices are 

required 

Determine need for project health and safety plans 

22558iR2 2 10.15 90/22558 
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TABLE 2-1 
(Continued) 

Authority 

Coordinate business umts wth regard to health and safety equipment needs 

Approve or reject health and safety plans 

Direct business umt HSO to prepare project health and safety plans 

Access project files 

Direct changes in personnel work practices to unprove health and safety of 

employees involved in hazardous waste management projects 

Remove indiwduals from projects if their conduct jeopardizes their health and 

safety or that of co-workers 

Suspend work on any project that jeopardlzes the health and safety of personnel 

involved 

225581R2 2 10-1s 90122558 
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TABLE 2-1 
(Contmued) 

a 

HEALTH AND SAFETY OFFICER @SO) Karen Scudder 

Alternate William M Sams 

ResDonsibilitieS 

Interface wth project managers in matters of health and safety 

Keep the project manager informed on the status of the site health and safety 

program 

Provlde budget input to project manager and manage health and safety budget 

Report to CHSO on health and safety matters 

Develop or revlew and approve project health and safety plans pnor to submttal 

to the CHSO for revlew 

Conduct staff traimng and onentahon on health and safety related activities 

Appoint or approve site safety officers 

Momtor compliance wth health and safety plans and conduct site audits 

Assist project managers to obtain required health and safety equipment 

22558lR2 2 I S I S  90122558 
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TABLE 2-1 
(Contmued) 

Approve personnel to work on hazardous waste management projects wth regard 

to medical exammations and health and safety trsumng 

Authority 

Suspend work or othenmse limt exposures to personnel if health and safety plans 
appear to be unsuitable or inadequate or if health or safety of personnel is 
endangered 

Direct personnel to change work practices if exlsting practices are deemed to be 

hazardous to health and safety of personnel 

Remove personnel from projects if their actions or condition endanger their 
health and safety or the health and safety of co-workers 

2-8 



TABLE 2-1 
(Conhnued) 

PRO JECT/SITE MANAGER (PM) J o h n  Tischler/Robert Hencmann 

Responsibilities 

Ensure that the project is performed in a manner consistent with the WC health 

and safety program 

Ensure that the project health and safety plan is prepared, approved, and 
, properly implemented 

Provide the HSO with the informahon needed to develop health and safety plans @ 
Implement health and safety plans 

Ensure that adequate funds are allocated to fullyimplement project health and 

safety plans 

Ensure compliance with health and safety plans of contractor personnel 

Authontv (Sa fetv - R e l w  

Coordinate with the HSO on health and safety matters 

Assign HSO-approved Site Safety Officer (SSO) to project and, if necessary, 

assign a suitably qualified replacement 
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TABLE 2-1 
(Continued) 

Tempormly suspend field/laboratory actinties if health and safety of personnel 

are endangered, pending an evaluation by the HSO and/or CHSO 

Temporady suspend an indimdual from field/laboratory actinties for infractions 

of the health and safety plan, pending an evaluation by the HSO, CHSO, and/or 

CHSA 
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TABLE 2-1 
(Contmued) 

SITE SAFETY OFFICER (SSO) - FIELD ACTIVITIES Tony Renk 

Alternate Bruce Larue 

SITE SAFETY OFFICER (SSO) - LABORATORY: Bnan Clow 

Responsibilities 

Direct health and safety activihes on 

Report immediately all safety-relata 

project manager 

site 

incicats or accidents to tile HSO anc 

Assist project managers in all aspects of implementing health and safety plans 

Mantam health and safety equipment on site 

Implement emergency procedures as required 

Authonty 

Temporanly suspend field/laboratory achvihes if health and safety of personnel 

are endangered, pending further considerahon by the HSO and/or CHSO 
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TABLE 2-1 
(Contmued) 

Temporanly suspend an mdivldual from field/laboratory actmties for infractions 

of the health and safety plan, pendmg further consideration by the HSO and/or 

CHSO 
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TABLE 2-1 
(Contmued) 

HEALTH AND SAFETY TECHNICIAN (HST): As assigned by the Project Manager 

The health and safety techmcian (HST) shall asmt the SSO in unplementing this plan 
An HST w11 be present (in the immediate wmty) dumg all field activlties involwng 
surface water data collection 

Responsibilities 

e 

e 

e 

e 

e 

e 

Ensure that each indiwdual wthin his or her junsdiction complies wth the 

provlsions of this plan 

Audit safety practices used by onsite teams 

Comumcate wth command post for onsite actiwties 

Superwe decontamnation, momtor workers for heat or cold stress, and distnbute 
health and safety equipment 

Document safety practices 

Imtiate appr opnat e emergency procedures 
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TABLE 2-1 
(Continued) 

Authority 

The HST shall have the authonty to stop work in case of an lmrmnent safety hazard or 
potentially dangerous situation After stopping work, the HST shall immediately consult 
the SSO 

The HST shall have completed the rmmmum tramng requirements for site workers as 
required by 29 CFR 1910 120 and Woodward-Clyde policy 

22SS8IR2 2 10-15-90/22558 
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3.0 
WORK ACTIVITIES 

3.1 FIELDACTIVITIES 

This Health and Safety Plan covers actinties assoaated wth the collection of surface 
water samples as described in Standard Operatmg Procedure (SOP) No 7, Surface 
Water Sampling, dated April 18, 1990 This plan does not cover surface water sampling 

subsequent to an unexpected release of nonradioactive or radioactive materials 

3.2 LABORATORYACTIVITIES 

I The scope of work for the laboratory portion of this project is outlined in Appendlx B 

of the Rocky Flats Plant Operable Umt 2 Treatability Study Plan Work to be 
completed includes 

Sample preparation 

Granulated activated carbon - orgamcs tests 
Granulated activated carbon - radionuclides tests 

Coagulation/flocculation - rmcrofiltration tests 
Coagulationlflocculation, precipitation, suspended solids 
filtration tests 
Ion exchange tests 

Water samples to be tested include those collected dunng field sampling actinties 

Sample preparation and analysis wlll require the use of standard laboratory equipment 
including hot plates, a sample apparatus as seen in figures in Appendlx B, multiposition 0 
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stirrers, a penstaltic pump, a small vacuum pump, a rotometer, a filter and filter 
apparatus, a small feed tank (probably 5 gallons), assoaated glassware, and measunng 
devices 

It is anticipated that Woodward-Clyde personnel wdl mantan an oversight role of these 

tests However, they may be required to assist at any point Therefore, ths HSP covers 
personnel dunng all aspects of the above work actinties 



4 0  
HAZARD ASSESSMENT 

4.1 F'IELDACTIVITIES 

411 Overnew 

The specific tasks covered by the plan are as follows 

Traveling to and from data collection sites illustrated on Figure 4-1 

Collecting surface water samples as described in SOP 7, Surface Water Sampling, 

dated April 18, 1990 

Personnel decontamnation 

Equipment decontarmnation 

This HSP does not make provlsions for worker protection inside confined spaces This 

plan covers outdoor tasks accomplished dunng daylight hours 

4 1 2  Hazard Summa? 

This hazard summary is partially based upon results of an enwonmental momtoring 

program conducted during 1988 by the RFP, which includes analyses results of airborne 

effluents, ambient air, and soil 
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The remainder of the hazard summary is based upon 12 months of analysis results of 

waters and sediments from the sites where samples are to be collected Those sites to 
be sampled w11 be selected from the sites identlfied in Table 4-1 Site selection is 
dependent upon which sites contam a sufficient volume of water to sample 

TABLE 4-1 
MONITORING STATIONS 

STATION ID 

Water Water 

SW-050 
S W-05 1 
SW-052 
SW-053 
S W-055 
SW-056 
SW-057 
SW-058 
SW-059 
SW-060 
S W-06 1 
S W-063 

SW-064 
5 W-077 
sw-101 
SW-103 

The Health and Safety Officer (HSO) must be contacted pnor to sampling at a site not 
listed in Table 4-1 The HSO wll rewew the avadable mformaaon and fumsh health 
and safety procedures The revlew process wdl be expedited when information such as 

site history, prevlous sampling results, and why samples are desired are fumshed wth 

the request to sample 
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4 1 2  1 Arborne Effluents - Radioactive Matenals and Beryllium 

Particulate and tntium sampling of the buddmg exhaust systems was conducted 

continuously dunng 1988 The particulate samples were analyzed for beryllium and 
specific radionuclides of interest, Results of the momtonng reveal that all building 
exhaust discharges were wthin 10 CFR 20 106 llrmts for release to an unrestncted 
environment, and therefore do not present a sigmficant hazard Specific momtonng 
results are prowded as follows plutomum and amencium momtonng 111 Table 4-2, 

uramum and tritium momtonng in Table 4-3, and beryllium momtonng results in 
Table 4-4 

4 1 2 2 Ambient Arborne Nonradioactive Matenals 

Monitoring of ambient air for total suspended solids, respirable particulates, ozone, 
sulfur dioxide, carbon monoxlde, mtrogen diomde, and lead was conducted The results 
indicate that none of these matenals wll present a sipficant hazard Specific 
momtoring results are prowded in Table 4-5 

e 

4 1 2  3 Soil 

The highest total activity measured in soil at a permanent monitoring station and 
reported in the enwonmental momtonng report for 1988 is 15 pCi/gm That actiwty 

does not present an inhalation hazard when calculations are used to suspend it in the 
highest airborne dust concentration (0 15 mg/m3) reported in the same report However, 
walking across the soil surface could result in a concentration buildup on footwear, and 
personal decontamnation is warranted 
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TABLE 4-4 

BERYLLIUM IN AIRBORNE EFFLUENTS 
Measured Inside Exhaust Ventdlahon Systems Dunng 1988 

The beryllium stahonary-source emssion-standard is no 
more than 10 grams of berylhum over a 24-hour period 
under the provlsions of subpart C of 40 CFR 61 2(a) 

Number Total 
of Discharge c mu* 

Month Analvses (e) U_e/m3) 

January 
February 
March 
April 

June 
July 
August 
September 
October 
November 
December 

May 

Summary 
0 00041 

53 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 

0 0395 
0 0018 
0 0129 
0 0131 
0 0200 
0 0159 
0 0067 
0 0101 
0 0038 
0 0058 
0 0102 
0 0061 

658 0 1383** 

0 00031 
0 00003 
0 00041 
0 00031 
0 00033 
0 00025 
0 00016 
0 00021 
0 00012 
0 00005 
0 00010 
0 00007 

* C,, is the maxlmum measured concentration 

* *  This value is not sigmficantly different from the background associated wth the 
analysis 
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TABLE 4-5 
MONITORING RESULTS AND 1988 NATIONAL AMBIENT AIR QUALITY 

(NAAQS) 
FOR PARTICULATES 

Ozone, Sulfur Dioxlde, Carbon Monoxlde, Nitrogen Dioxlde, and Lead 
Momtonng Station Located Near East Plant Entrance (Gate 10) 

STANDARDS 

Parameter 

NAAQS 
Averagmg 

Time 

REGIONAL 
Compllpncc Meas Con- 
Standards centrations 

I 

Total Suspended 
Particulates (TSP) 

I 

PM-10 
(Particulate Matter 
less than 10 
mcrometers in 
diameter) 

Ozone (03 

Sulfur Dioxide 
(SO3 

Carbon Monoxide 
(CO) 

(NO3 
Nitrogen Dioxide 

Lead 

Annual Geometnc 
Mean Pnmary' 
Secondaryb 
24-Hour 
Pnmary4' 
Secondarybc 

Pnmary 
Annual Anthmetic 
Meall 
24-Hour Average 

1 -Hour 
Pnmary * 
Annual Anthmetic 
Mean Pnmary' 
24-Hour Pnmary' 
3-Hour Secondary 

1-Hour PnmaryV 
8-Hour Primary*' 

Annual Anthmetic 
Mean Pnmary' 

Calendar Quarter 
Pnmary' 

0 12ppm 

0 O3Oppm 
0 140ppm 
0 500ppm 

35 PPm 
9 PPm 

0 05ppm 

0 003ppm 

0 019ppm 
0 a P P m  

5 PPm 
2 PPm 

0 005ppm 

Pnmary NAAQS are mtended to protect public health 
Secondary NAAQS are mtended to protect public welfare 
Not to be exceeded more than once a year 
Statistically estimated number of days with concentrations m excess of the standard is not to be more 
than 1 Oper year e 
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4 1 2 4 Surface Water and Sediments 

A renew of monthly samplmg results from the past year for volatde and sermvolatile 

orgamcs, metals, radioisotopes, pestiades, and polychlonnated biphenyls indicates they 
will not present an inhalation hazard The potential for shn absorption and mgestion 
is elimnated by use of the specfied personal protective equipment (PPE) and 
decontamnation procedures established in SOP Nos 4 and 5 A listing of all 
nonradioactive sample analytes prewously sampled for is prowded as Attachment A. A 
summary of maxlmum detected concentrations of the analytes and the potential health 
hazards presented by those analytes that have been detected in surface waters and 
sediments is provlded in Attachment B 

4 1 2 5 Biological Hazards 

Poisonous and nonpoisonous snakes are found at RFP All snakes should be avoided 
If a team member is bitten, he/she should be transported to the medical facility 
immediately A description of the snake (such as, coloration, etc ) w11 assist the medical 
personnel in deterrmmng the best course of action 

Fleas at RFP may transmt the plague 
animals or ammals behavlng erratically 

Field personnel should not approach dead 

4 1 3  Hazard Analvsis Procedure 

An analysis was performed to detemne site-specific health and safety requirements to 
protect workers performng tasks listed in subsection 4 1 4 The analysis was performed 
by studyng sampling and site history information available at the RFP Taken into 
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account were the chemcals actually found and the tomcity and routes of exposure to 
workers 

4 14 Hazard Assess ment bv Task 

This section presents a judgment of general nsk by task from the hazards assoaated wth 
working at the surface water collection sites on the Rocky Flats Plant (such as, 
chermcals, radioactive matenals, and physical hazards) These judgments of nsks assume 
that the requirements established by this Health and Safety Plan are complied wth  

4 14 1 Traveling To and From Data Gathenng Sites 

The risk during travel across Rocky Flats Plant is low 

@ 4 1 4 2 Conducting Field Data Collection Activlties Specified in Subsection 4 2 

The risk during data collection is low 

4 1 4 3 Personnel Decontarmnation 

The risk during personnel decontamination is low 

4 1 4 4 Equipment Decontamination 

The risk during equipment decontarmnation 1s moderate 
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4 14 5 Physical Injuries 

Physical injuries are the most likely threat to health and safety Back injunes from 

improper lifting, falls, and motor vehicle accidents consmute the highest probabhty of 

injuries, both mnor and senous The nsk from heat or cold I I I J U ~ ~  is dependent upon 

immediate weather conditions The rrsk from vehrcle acadents low 

The risk dunng sampling equipment decontarmnation 1s low. "Ius plan assumes that 

heavy equipment such as vehicles wll not become contammated and therefore wll not 

require decontamnation If a vehicle is suspected of hawng become radiologically 

contarmnated, the HSO should be contacted mediately for adwce The HSO w11 
provlde information regarding how to detemne if contamnation is present and if 

warranted how to conduct decontarmnation procedures 

I 

4.2 LABORATORYACTNITIES 

HAZARD ASSESSMENT 

4 2 1 Field SamDleS 

An analysis of the hazards associated with field samples 1s presented in Section 4 1 

Samples brought into the laboratory are expected to pose b t e d  toxlcologml and 

radiological hazard to workers. No external radiological hazard wdl result from this 

work A detailed analysis of the associated contaminants and their hazards can be found 
in Attachment B which includes tables of the m m u m  expected concentrations and 

Material Safety Data Sheets (MSDSs) for all known contamnants 
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4 2 2  Lab0 ratory Materials 

Hazardous chermcals and reagents wU not be utdized dumg this work Although dilute 

acids and bases may be required dunng some work, there wdl be no use of flammable 

liquids, explosives, omdizers, solvents, or toxlc compounds 

MSDSs for all compounds used throughout thu project are to be made avalable to 

research personnel MSDSs for column matenals and antiapated chemcals are located 

in Attachment G If use of additional column matenals or chemcals is required, MSDSs 

must be obtained prior to use The HSO wll conduct a hazard assessment by rewewng 

the MSDS and w11 determne if the revlsed procedures and chemcal usage are 

sufficiently covered by this plan wth reference to the Hazen Research Safety Manual, 

or if an addendum to this HSP is required 

, 

4 2 2 1 Dust Hazard 
a 

The material which wll ue placed in glass columns wdl consist or vmous fine - grained 

materials These may present a dust hazard when columns are filled 

4 2 3 Criticality 

Criticality may be defined as the attainment of physical condibons such that a fissile 

material wll sustain a chain reaction Dunng this cham reaction, the nuclei of the fissile 

material (matenal whose atoms can be made to fission) splits, thereby liberating 

tremendous amounts of energy in the form of radiation and producing large quantities 

of radioactive fission product Calculations indicate that the mmmum mass required to 

achieve criticality w11 not be attained 

4-12 



5.0 
GENERAL HEALTH AND SAFETY REQUIREMENTS 

5.1 MEDICAL SURVEILLANCE 

All employees collecting samples m the field shall be active participants rn the 

Woodward-Clyde (WC) medical sumelllance program or equivalent All medical 

examinations and procedures shall be performed by or under the supemsion of a 
licensed physician, preferably an occupational physician The exarmnation shall include 

the tests, procedures, and frequencies descnbed in Attachment C 

I 

5.2 SAFETYTRAINING 

Employees shall not participate in field actinties until they have been trined to a level 

required by their job function and responsibility Trainers shall have received a level of 

training higher than and including the subject matter of the level of instruction they are 

providing All traimng and field expenence shall be certified Traimng requirements 

are discussed below 

0 

5 2 1 40-hour Basic Training 

All field employees must have completed the 40-hour basic health and safety traimng 

required under 29 CFR 1910 120 and receive 8-hour annual refresher trimng thereafter 

5-1 



5 2 2 Three-dav 0 nsite SuDe M S l O n  

All field employees shall be reqwed to receive a -urn of 3 days of onsite tramng 

under the supemsion of a tramed and expenenced supemsor Onsite tune under 

supemsion shall be documented 

5 2 3  Ons ite SuDemsoI - 

The onsite supemsor (site manager) must have completed the basic 40-hour tramng 

course, 3 days of onsite supemsion, standard first aid traimng, adult CPR tramng, and 

at least 8 hours of specialized traimng on managing hazardous waste operations The 

8 hours of specialized traimng shall include instruction covenng the WC health and 

safety program, employee traimng program, personal protective equipment program, spill 

containment procedures, and health hazard momtonng procedures and techmques 

I 

a 
5 2 4 Site Safety 0 fficer (SSO) 

The SSO must have completed the 40-hour traimng, 3-day onsite supemsion, adult CPR, 
and standard first aid traimng 

5 2 5 Site-specific Safety One ntation Meet m g  

A site-specific safety onentation meeting shall be conducted for all employees, including 

subcontractors, prior to commencement of field/laboratory actiwties The followng 

topics will be discussed at this meeting 

Names of health and safety personnel and alternates responsible for site health 

and safety 
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Health and safety orgamzation 
Hazards at the site 
Exposure nsk 

Armomtonng 
Emergency procedures 

Personal protective equipment to be used 
Personnel and equipment decontammabon procedures 

All field personnel must be provlded wth and read a copy of this HSP At the end of 

the meeting, attendees shall be informally quizzed to assess their understanding of the 
health and safety requirements, and shall sign a safety compliance agreement form 
stating that they have read, understand, and agree to comply wth the provlsions of the 
plan Anyone refusing to sign the form w11 be prohibited from worlung at the site 

0 
If a new employee who has not gone through the site-specific safety onentation meeting 
IS assigned to the site, the SSO must present a simlar briefing to the new employee 
before he or she participates in any field activlties All new employees must sign the 
safety compliance agreement form before begnmng fieldwork at RFP 

5.3 ACCIDENTIINCIDEPJT REPORTING 

5 3 1 Woodward-Clyde Co nsultants (WCC)/ Woodward-Clyde Fede ral Se MceS 
{WCFS IProcedu res 

In the event of an accident or incident, the SSO wll immediately notify the WC Project 
Manager, Health and Safety Officer (HSO), and Corporate Health and Safety Officer 
(CHSO) Types of accidents or incidents that are considered reportable are 

Illness resulting from chemcal exposure or unknown causes 
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8 

Physical injury, including an injury that does not require medical attention 
Fire, explosions, and flashes resulting from actiwties performed by WC and its 
subcontractors 
Infractions of safety rules and requirements 
Unexpected chermcal exposures 

Work wll be suspended to correct the cause of the accident/madent and to modify this 
plan as necessary 

A WC accident/incident report form (Attachment D) must be subrmtted to the Project 
Manager (PM) and CHSO wthin 24 hours of occurrence 

I 

5 3 2 Rockv Flats Plant Procedures 

The SSO wll notify the Project Manager, the RFP Enwronmental Restoration (ER) 
Program Field Supemsor, the RFP ER Program Manager, and the RFP HSE Area 
Safety Engineer of any accidents or incidents that occur during field actiwties The SSO 
will also submt a completed DOE Form F 5484 X for any of the followng incidents 

1 "Recordable" occupational injunes or illnesses as defined below 

OCCUPATIONAL INJURY is any injury such as a cut, fracture, sprain, or 
amputation that results from a work acadent or from an exposure involwng 
a single incident in the work environment NOTE Conditions resulting 
from ammal or insect bites, or one-time exposure to chemcals, are 
considered to be injunes 
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OCCUPATIONAL ILLNESS of an employee 1s any abnormal condition or 

disorder, other than one resultmg from an occupational mjury, caused by 

exposure to enwonmental factors assoaated mth employment It includes 

acute and chromc illnesses or diseases that may be caused by inhalation, 

absorption, ingestion, or direct contact with a toxlc matenal 

2 PROPERTY DAMAGE LOSSES of $l,O00 or more are reported as 

follows accidents that cause damage to Department of Energy (DOE) 

property, regardless of fault, or accident wherein DOE may be liable for 

damage to a second party, are reportable if damage is $l,O00 or more 

Include damage to facilities, inventories, equipment, and properly parked 

motor vehicles Exclude damage resulting from a DOE reportable vehicle 

accident 

3 GOVERNMENT MOTOR VEHICLE ACCIDENTS resulting in damages 

of $250 or more, or involvlng injury, are reported unless the government 

vehicle is not at fault, damage of less than $250 is sustamed by the 

government vehicle, or no injury is inflicted on the government vehicle 

occupants Accidents are also reportable to DOE if 

- Damage to DOE property is greater than or equal to $250 and the 

driver of a government vehicle is at fault 

- Damage to any pnvate property or vehicle is greater than or equal 

to $250 and the driver of a government vehicle is at fault 

- Any person is injured and the dnver of a government vehicle is at 

fault 



5.4 VISITOR CLEARANCES 

All vlsitors to field activlty sites must be cleared by RFP personnel And, all personnel 

worlung or vlsiting the field actiwes wll report thelr presence to the site safety officer 

by malung all necessary entnes m the sign m/sign out log mamtamed by the SSO and 

described in Subsection 8 2 
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6.0 
SITESPECIFIC HEALTH AND SAFETYREQUIREMENTS 

6.1 FIELDACTIVITIES 

This HSP encompasses only those actiwties and areas that warrant Level D personal 
protective equipment (PPE) Work at sites other than those specified in Section 6 1 1, 

below, or work at those sites that may reasonably be expected to require PPE other than 
that specified in Section 6 1 6 2 may not be accomplished wthout first consulting wth  

and then receiving written approval from either the Health and Safety Officer (HSO) 
or from the Corporate Health and Safety Officer (CHSO), if the HSO is not available 
Verbal approval is acceptable if it is recorded in the Site Safety Off'icer (SSO) Iogbook 

and written approval follows 

0 
6 1 1 Work Sites 

Work sites are listed in Table 4-1, Momtoring Stations Procedures for giwng health and 
safety approval to work at other sites are prowded in Section 6 1 

6 1 2  Buddv System 

The "buddy system" wll be used dunng all field actimties At no time wd1 an indimdual 

conduct surface water sampling alone 
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6 13 Work Zones 

Three zones/levels of contamnation (an exclusion zone, a contarmnation reduction zone, 
and a support zone) are specified in 29 CFR 1910 120 However, it wlll not be necessary 
to erect physical barners around each sampllng site due to the low concentratioxq of 
contarmnants present and the bnef time requxed to complete data gathenng at each 
site Nonetheless, personnel must be decontaminated before leamg the sampling site 
This practice w11 limt the nsk of exposure to personnel and l m t  the potential for 
buildup of contamnants wthin vehicles by muddied boots and sample site water runoff 
from boots 

Decontamnation sites should be selected by the team leader considenng that the 
location should be as close as practical to the data gathenng site wthout being affected 
(for example, muddied) by the water being momtored 0 
6 1 4  Housekeeping 

Housekeeping is an important aspect of an investigation program and wll be strongly 

stressed in all aspects of fieldwork Good housekeeping plays a key role in occupational 
health protection and is a way of preventing dispersion of dangerous contammants All 

work areas wll be kept as clean as possible at all times, and spills wll be cleaned up 
immediately Housekeeping w11 be the responsibihty of all employees 

Woodward-Clyde wll implement a housekeeping program for the field actiwties to 
rmnimize the spread of contamnation beyond the work site The program w11 include 

Daily scheduling to police the area of debns, including paper products, cans, 
and other materials brought on site 
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Daily changing of wash and nnse water for hands, face, and equipment 

Penodic (daily mmmum) removal of all garbage bags and containers used to 
dispose of food products, plastic m e r  gloves, and contammated disposable 
clothing 

6 1 5  General Rules For Field Activltia 

6 1 5  1 Traveling To and From the Data Gathenng Sites 

Seat belts must be worn 

Travel only on established roadways 

Personnel w11l not normally be allowed to nde in the rear of pickup trucks 

Field laboratory type operations may not take place in the rear of the vehicle 

as the vehicle moves between sites 

6 1 5 2 Conducting Field Data Collection Actimties 

Personnel w111 not enter groundwater seeps 

Personal protective equipment specified in Section 7 1 6 2 wll be worn 
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6 1 5 3 Personal Decontarmnation 

Personal decontammation w11 be accomphshed in a dry area approxlmately 50 
feet from each data-gathemg site as desmbed in SOP 5, Level D Personnel 

Decontamnation, dated A p d  18, 1990 

6 15 4 Equipment Decontarmnation 

Equipment decontamnation wll be accomplished as desmbed in SOP No 4, 

General Equipment Decontamnation, dated Apnl23, 1990 

6 1 5 5 Personal Requirements/Prohibitions 

No rumng or horseplay 

The required level of personal protective equipment must be worn by all onsite 

personnel 

Eating, drinlung, chewng gum or tobacco, smolung, or any practice that 

increases the prabability of hand-to-mouth transfer and ingestion of material is 

prohibited for persons conducting surface water data collection at a field site 

Drinlung of water, Gatorade, or equivalent fluids may occur in the field at the 

discretion of the SSO Indindually sealed cups wll be used and discarded after 

each use Stacked disposable cups may also be used if the stack assembly is 

maintained intact, a cup is used only once, and the first/outermost cup is always 

first discarded before the next cup is used to dnnk from 
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e 

No jewelry may be worn by personnel engaged in fieldwork, except for watches, 
which wll  be disposed fi they become contammated 

Medicine and alcohol can potentiate the effects from exposure to toxlc 
chemcals PRESCRIBED DRUGS SHOULD NOT BE TAKEN BY 

PERSONNEL ON OPERATIONS WHERE THE POTENTIAL FOR 

ABSORPTION, INHALATION, OR INGESTION OF TOXIC SUBSTANCES 
EXISTS UNLESS SPECIFICALLY APPROVED BY A QUALIFIED 
PHYSICIAN Alcoholic beverage intake w11 not be allowed during breaks or 

on the job site 

Safety deuces on equipment must be left intact and used as designed 

Equipment and tools wll be kept clean and in good repair and used only for 
their intended purpose 

Eye protection must be worn when any hammering, pounding, grinding, or any 
other operation is performed that may produce flyng particles or slivers 

Leather gloves must be worn when handling objects that may produce slivers 
(for example, drivlng wooden stakes) 

6 15  6 Contarmnation/Exposure Prevention 

The team leaders wll  be responsible for overseeing personnel decontarmnation at each 
site Personnel decontarmnation will be performed in a separate area from equipment 
decontamination Ways in which onsite personnel may become contammated include 
the followng 
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Being splashed by contamnated liquids while sampling or handling liquids 

Comng in contact wth contamnated sohds or liquids 

Walhng through contarmnated matenals, either 111 sohd or liquid state 

Being in contact wth contarmnated equipment 

Being in contact wth contarmnated sohd substances 111 waste piles or on the soil 

surface 

Sitting or kneeling on the ground, espeaally damp/muddy areas near data 

collection sites 

Onsite team members wll avoid, as much as possible, becomng contamnated 

Onsite personnel w11 avoid exposure to hazardous materials by employlng the required 

personal protective equipment descnbed in Section 6 16  2 

Care will be taken to prevent equipment contamnation as much as possible Sampling 
e 

and monitoring equipment wlI not be laid on contarmnated surfaces Momtoring 

equipment that cannot be decontamnated easily wll be bagged, and the bag taped and 

secured around the instrument, 

6 1 6  Personal Protective Equipment (PPE) 

6 1 6  1 Field Activlties 

The level of PPE required for surface water sample collection w11 be continually 

reevaluated as fieldwork progresses It is expected that there w11 be a tailonng of 

requirements for specific sites and weather vanations PPE requirements for specific 

operations shall be agreed upon beforehand by the Site Manager and the SSO, and a 
document to that effect w11 be drawn up, dated, and signed by the Site Manager and a 
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SSO The SSO shall post PPE requirements in the crew trader and announce changes 

and justification for those changes at a site safety meetmg The HSO or CHSO w11 

publish a change to this plan If PPE changes are permanent and If the HSO/CHSO 

considers the change sigmficant 

a 

I 

6 1 6 2 Level D Personal Protective Equipment Items 

The SSO and Site Manager (SM) may select from the followng items of PPE to 

complete a Level D ensemble that provldes foot, body, hand, and eye protection against 

liquids and splashes 

6 1 6 2 1 Foot Protection 

Leather boot wth steel toe and disposable boot cover 

Rubber knee boot, chermcal resistant wth steel toes 

Rubber hip boot, chermcal resistant 

Rubber chest wader, chermcal resistant 

6 1 6 2 2 Body Protection 

Tyvek or equivalent disposable coverall 

Saranex-coated or equivalent disposable coverall 

Waterproof apron worn over cotton coveralls 
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6 1 6 2 3 Hand Protection 

Surgical gloves or equivalent 

Chemcal-resistant gloves (mtnle or butyl) 

6 1 6 2 4 Eye Protection 

Full-face shield 

Goggles 

Wrap-around type safety glasses 

6 1 6 2 5 Cold Weather Items - Worn Under PPE Items Specified 

Wool socks 

Insulated gloves 
Hard hat liners or hats, caps 

Insulated chemcal-resistant boots 

Insulated coveralls 

6 1 6 3 Personal Protective Equipment Inspection 

Personal protective equipment should be inspected before use The followng checks 

should be made before use 

Determne that the clothing matenal is correct for the specific task at hand 
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Visually inspect for 

- Imperfect seams 

- Tears 

- Malfunctiomng closures 

Hold up to light and check for pinholes 

During the work task, periodically inspect for the followng 

Evidence of chemcal attack such as discoloration, swelling, stiffemng, and 
softemng Keep in rmnd, however, that chemcal permeation can occur wthout 

any wsible effects 

Closure failure 

Tears 

Punctures 

Seam discontinuicles 

Before using gloves, pressurize each glove to check for pinholes Blow or othemse 

introduce air into each glove, then seal, and roll the gauntlet toward the fingers, or 

inflate the glove and hold it under potable water In either case, no air should escape 
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6 1 7  Action Levels 

Establishment of chemcal or radiological agent action levels is not warranted by revlew 

of generalized Rocky Flats Plant-wde enmronmental momtonng results and prevlous 
analytical results from the sltes specified in Table 4-1, Momtonng Stations. However, 
unforseen releases of chemcal or radiological matenals are a possibility All field team 
members should be alert to unusual conditions at each site dunng each vlsit and notify 
both the Site Manager and the Site Safety Officer If conditions seem to be unusual 
Those two individuals w11 make a decision on whether data gathenng should proceed 
without further investigation into the source of the unusual conditions 

6 1 8  Equipment Decontamination 

Equipment decontamnation w111 be accomplished as described in SOP 4, General 
Equipment Decontamnation, dated Apnl23, 1990 Before rented or leased equipment 
that has been used in the field is returned, it w11 be wpe tested for radio isotopes and 
the results furmshed to the HSO The HSO wll determne if the item is suitable for 
return to the owner 

6 1 9  Heat Stress Monitonng 

Warm weather and several layers of protective clothing may induce heat stress in field 
employees The SSO or HST w11 be responsible for momtonng personnel for signs of 

heat stress Momtoring, by talung heart rates, wdl be performed, at a rmmmum, every 
time employees break If the heart rate exceeds 110 beats per mnute at the begimng 
of the rest period, the next work cycle should be shortened by one-third If the heart 

rate still exceeds 110 beats per mnute at the next rest penod, shorten the work cycle 
should be shortened by another one-third e 
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At the begimng of the work day, at lunch break, and at the end of the day, workers 
must weigh in on a scale Body water loss dunng the work day should not exceed 
1 5 percent of total body weight The amount of fluids lost must be replaced Potable 
water and Gatorade or other electrolyte replacement fluid w11 be avalable Workers 
should be encouraged to dnnk fluids dunng breaks Attachment E presents WC 
operating procedures for work under heat stress conditions 

6 1 10 Work DurinP Darknes 

This health and safety plan does not cover fieldwork after daylight hours 

6 1 11 Confined SDace Work 

N o  work in confined spaces or places wth lirmted egress is pemtted by this plan 

6.2 LABORATORYACTIVITIES 

6 2 1 Safety Rules 

Laboratory work will be conducted at Hazen Research Inc Woodward-Clyde personnel 

assigned to conduct the laboratory portion of this work must, therefore, be aware of, and 

comply wth the Hazen Research safety program They may be required to obtain 

assistance from personnel at Hazen in order to comply wth this program Portions of 
the safety program applicable to this work are presented below Woodward-Clyde 

personnel are referred to the Hazen Researeh Employee Safety Manual for further 
details All policies defined in the Hazen Safety Manual are incorporated by reference 
into this HSP 
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6 2 1 1 General Safety 

These general safety rules and precautions are applicable to all employees regardless of 

work areas In addition to the general rules, employees who perform speciallzed jobs 

are to be thoroughly famliar wth the safety rules pertamng to their umque tasks as 
outlined in the vanous sections 

USE COMMON SENSE!!!! 

Follow instructions and do not take chances If you do not know the rules or 

proper procedures, ask your supemsor 

Correct or report unsafe conditions immediately 

Report all accidents and get first a d  promptly for all injunes 

Use, adjust, and repair equipment only when authonzed 

Use the proper tool for the job, and use it correctly 

No horseplay 

Use only machines or equipment which you are qualified to use 

When lifting or carrylng items is part of your job, it is your responsibility to use 

the following guidelines make sure there are no nails or other items protruding 

which may cause injury in the lifting and caryng procedure When lifting, 

crouch as close to the object as practical, get a good grip on It, keep your feet 
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apart and bend your knees b f t  slowly by straghtemng your legs Keep your 

back relatively straght, your leg muscles, not your back, should do all the work 

9 Warn a person in the immediate vicmty of unsafe conditions 

10 Unsafe situations or areas shall be barricaded and posted wth appropnate signs 

until corrective measures can be taken 

11 No person shall proceed against or disregard any warmng given by word of 
mouth, sign, or signal 

12 Drive slowly in the vlcimty of the company facilities (10 mph mmmum) Park 

properly and within designated areas Watch for pedestrians and other vehicles 

13 Walk, never run 

14 Employees are not to get on or off mowng vehicles at any time 

15 No one shall ride on the r u m n g  board of a truck, in the bucket of a loader, or 

on the forks of a fork-lift 

16 Climbing or crossing between, under, or over machinery and equipment as a 
short cut is prohibited 

17 Do not remove wthout authority, destroy, or tamper wth safety dewces, signals, 

or signs 
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18 Everyone is responsible for keeping hs worlung place clean A clean and 

orderly site is safe and effiaent Keep tnppmg hazards out of places where 

employees walk By keeping your worlung place clean, you wdl have a clear 

path of retreat in case of emergency Ajob is not complete until the worlung 

place is clean and orderly 

19 Know what to do in case of general emergency such as a fire (see section on 
"Emergency Procedures") 

20 Be farmliar wth and know the locations of fire extinguisher, emergency 

breathing equipment, first aid supplies, and safety showers 

21 N o  person shall indivldually attempt to perform a task wth which he is 

unfamliar or umnstructed 

22 No person shall indimdually use equipment wth which he is unfamliar or 

umns t ruct ed 

23 No person shall use tools or equipment that are defective or not suitable for the 

work being done 

24 Report promptly to your supemsor any defective tools or equipment or unsafe 

conditions 

25 Smolung is not allowed in or near oil, gasoline, volatile hydrocarbons, 

flammable compressed gas, or chermcal storage areas "NO SMOKING signs 

are to be strictly observed 
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26 All portable power tools must be grounded Do not use any electnc portable 

power tools that are not grounded unless the tool 1s of a double insulated type 

27 Unless your are an electncian, do not attempt any electncal repairs Only 
qualified electncians shall work on electncal equipment or mamtain enerpzed 

lines 

28 Report all unusual electncal conditions, i e ,  blown fuses, sparlung or smolung 

motors, and worn extension cords 

29 Always wear comfortable and adequate clothing on the job This includes not 

only well - fitting clothing, but adequate shoes to protect your feet from 

hazardous materials which may be encountered on the job 

30 It is each employee's responsibility to maintain personal hygene, particularly 

when worlung wth hazardous chemcals 

31 Whenever stackmg is part of your assigned task, it is your responsibility not only 

to stack material so there is no danger of its falling, but also to stack it wthin 

prescribed areas allowng all aisles and work spaces to remain free 

32 Always use the handrails on stairs and never jump from platforms, scaffolds, 

loading docks, or other elevations 

33 Keep out of areas which are bamcaded or marked "Restncted or "Dangerous" 

unless you have permssion to enter the area and are famliar wth the 

equipment or material 
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34 

35 

36 

37 
I 

38 

39 

40 

41 

Always use a ladder to reach work or matenals whch you canno 

reach from the floor 

normally 

Before using a ladder, inspect it, use it wth respect, and venfy that is has anti- 

slud feet 

If it is necessary to place a ladder near a door or asle through which there is 

traffic, warmng signs and bamcades should be set up, and someone should hold 

the ladder 

All air lines, except those used to operate equipment, shall be reduced to 30 psi 

A self-reducing gun may be used for this purpose, if not, then a reducer must 

be placed in the line ahead of the gun 

Under no circumstances shall an air hose be used to engage in horseplay wth 

another employee, nor shall it be used to clean clothing or part of the body 

All compressed gas cylinders shall be handled as if full, and shall be kept 

secured to a stationary object or a cylinder truck whether m storage or in 

tram t 

The protective cap over the gas cylinder valve shall be screwed in place when 

not is use 

Compressed gas cylinders, whether full or empty, shall only be transported in 

a secured, upright position Regulators must be removed and caps in place 

before transport 

22558 R2 6 10-15 90R2558 
6- 16 

- 



42 Compressed gas cylmders shall be stored m a place where they are not subject 
to excessive vanations m temperature 

43 Hoods, exhaust systems, or speaal enclosures shall be used wherever installed 

to reduce wrborne contarmnants 

44 Chemcal labels shall be read and followed, partmlarly those which contun 
instructions in the use of the chemcal to avoid harmful exposure to the 
e mpl oy e e 

45 All employees shall know the location of fire - fighting equipment and how to 

use it properly 

6 2 1 2 Employee Conduct 

1 Every employee and wsitor is required to wear safety glasses wth side shields 
at all times while on Company property The followng exceptions to this rule 
are allowed 

a 

b 

In any building or part of building which houses only offices 

In offices which are separated form labs and plant areas by solid 
partitions 
Rescue work in certain cases c 

Employees worlung at a laboratory bench or at a fume hood must wear safety 
glasses wth  side shields 
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Employees worhng on ion exchange or solvent extraction columns must wear 
a face shield when mahng adjustments to the apparatus 

Employees must use a face shield when handmg or pounng bulk containers 
(carboys, drums, etc) of acid, caustics, or other corrosive hquids or when 
unloading such chemcals from tank trucks 

Contact lenses are not to be worn by employees when on duty, except by 
personnel workmg in office areas 

6 2 1 3 Laboratory Safety 
I 

Research and analytical laboratones provlde a potential for the occurrence of physically 
~ n ~ u n o u s  accidents In the course of one’s work in the laboratory, matenals are 
encountered which are toxlc, corrosive, flammable, explosive, nornous, or suffocating, and 
equipment which is operated under extremes of pressure, temperature, voltage, and flow 
When handled improperly, these materials and equipment may cause an accident 
Personnel in contact wth such hazardous matenals and equipment must be 
knowledgeable in the procedures for their safe mampulabon and also must know how 

to respond properly should an accident occur 

When undertalung any action in the laboratory, one must first be fully aware of the 
possible results of that action and take all necessary precautions to prevent any accident 
from resulting It is the responsibility of each person using chemcals and laboratory 
equipment to deterrmne the potential danger Each person who uses and handles 

chemicals must be famliar wth their dangerous properties 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Prior to perfomng test work, think through all reactants, intermediates, and 

products in terms of tomcity, flammabihty, and reactiwty hazards 

In an unknown reaction, always start wth small quantities of matenal to 

determne reaction charactenstics 

Appropriate protective gear must be worn at all times. 

Eating or drinlung in the laboratory areas is absolutely prohibited Violation 

of this rule wll be cause for immediate termnation 

At no time is a person to perform laboratory work while alone in the building 

Do not leave potentially dangerous experiments unattended or overmght 

Never use mouth suction to pipette 

Avoid filling a burette above eye level 

Exercise caution when opemng stock bottles of concentrated liquid reagents or 

bottles of liquid hamng high vapor pressures Cool such contaners prior to 

opemng 

All cylinders of compressed gases must be tied down securely to prevent tipping 

over or falling Cylinders must be transported only in the cylinder cart and be 

chained to cart wth protective valve capped tightly 
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6 2 13  1 Housekeeping 

1 Each worker is responsible for keeping his or her work area neat and orderly 
All workers usmg comumty areas such as hoods, ovens, and balances should 
share responsibihty for keeping them clean. 

2 Laboratory benches and msles should not be used as storage areas but should 
be cleared upon completion of each expenment or job 

3 Place rags, waste paper, and broken glass in the proper receptacle for disposal 

4 Fire extinguisher, safety showers, and eye wash fountains are to be kept clear 
and readily accessible 

5 Waste chemicals must be properly labeled as to contents Acids and/or wash 
solvents or volatiles must be kept in separate safety containers for disposal or 
neutralization For specific information, contact the Hazen Research Safety 
Engineer 

6 2 1 3  2 Glassware 

1 Do not use broken, cracked, chipped, or badly scratched glassware Broken 
pieces should be disposed of if they cannot be reworked or salvaged 

2 Do not pick up broken glass with bare hands, use gloves or sweep it up Fine 
I 

I glass particles should be picked up wth wet paper towels 

e 3 The ends of all glass tubing and rods should be fire polished before using 
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4 Protect hands wth gloves or towel when makmg a glass to rubber connection 
or when insertmg glass tubing rnto a stopper Lubncate the tubing wth water, 
glycerine, or stopcock grease 

5 Extra protective care must be taken when attempting to remove frozen stoppers 
or freeing frozen ground glass joints 

6 When heating glass vessels on a hot plate or oven burner, protect tbem from 
breakage due to excess localized heat by using heat - resistant pads or wre 
gauze having a heat - resistant center 

7 All glassware should be emptied and nnsed before being set aside for cleamng, 
particularly if they contain tonc or highly reactive matenals 

8 Thick - walled glass apparatus should never be heated, nor should heat - 
generating reactions be allowed to take place in such containers 

I 9 Vacuum desiccators, Dewar flasks, vacuum distillation apparatus, etc should be 
provlded wth metal gauze mantles 

10 Apply vacuum only to glassware made for such semces (e g ,  desiccators and 
filter flasks) 

11 Be sure vacuum filter crucibles cannot slip through holders and that stoppers 
on Buchner funnels are not too small for the filter flasks 

12 Do not subject glassware under vacuum to mechamcal shock 
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13 Always wrap glass Dewar flasks with tap 

14 Do not stopper glass flasks containing bc 

15. Relieve vacuum in all parts of system be 

16 Use boiling chips or stirring to prevent bumpin8 when bofling Iiqdd& 

17, Use heating mantle OT hot plate when possible, rather than a burner. 

6 2 1 3 3 Laboratory Electrical Equipment 

1 

Po not use electrical equipment if power cords arc frayed or control switches 
and thermostats are not in good working order. 

Keep a11 electrical equipment and hands dry while handling. 

Do not try to repair equipment yourself, This should be done by qualified 
personnel Call Ihe Electric Shop for all teplurs. 

Use grounded outlets only. If equipment does not bavt a three-prong plug, 
ground the equipment separately to a cold - water pipe, 

Outputs from variable transformers (powerstat, Variac, etc.) are usually not 
grounded even though the lnput lines may be. Equipment regulated by a 
variable transformer should be grounded separately. 



6. 

7 

a. 

Do not use dectrical equipment such as mixers or hotplates around flammable 
solvents. 

Never try to bypass any safety device on 8 piece of elactrid equipment. 

In cmc of fire on or near any electrical equipment, use only carbon diexide or 
dry chemical fire extinguisher. 

6 2.1,4 Chemcals and Reagents 

As the use of hazardous chemicals will not be required for thL work, the ractions in the 
Hazcn Safety Manual on exploslves and incompatible matenals are not included here. 
This HSP assumes that the materials used dunng this project will be used in isolation 
from the rest of the research facility, therefore, storage of chemicals with incompatible 
materials will not occur. Only general rules for chemical storage and disposal arc 

presented The reader io again referred to the complete Manual for further detail if 
needed 

1 

6 2 1.4.1 Storage and Handling of Chemicals 

1. 

2, 

3 

Generally, heavy items or large containers should be stored on or as near the 
floor as possible With smaller items and containers on the upper shelves 

Large storage shelves should have ridges in the front to reduce danger of 
chemical spillage. 

Chemicals which mfght react together to produce dangerous hrnes, fire, or 
explosion must not be stored In the same location. 
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4 large containers of liquid chemicals sbould be provided with a protective 
covering of sufficient strength to prevcnt damage to the containen. 

5. Glcrss containers should be surrounded with shock-absorbing material for 
stockroom storage or transport. 

6. Acids should ncvcr be stored an shelves directly above solvents. 

7. Drums which are mounted horizontally should be securely braced to prevent 
rolling Sand should be placed under the taps to absorb drippings, 

8 Manual transporting of large reagent containers should be eliminated wherever 
possible 

9 All containers must be labeled plainly. A receptacle should never be fllled with 

material other than that indicated on the label. Containers should be labeled 
before filling. 

10, If exact information is not received with shipment of new or unfamiliar types 
and potencies of chcmcals for special work, request the mamfacturer to furnish 
his recommendations before proceeding with laboratory use or see the Hazcn 

Research Safety Engineer for more information. 

11 When diluting acid, always pour the acid into water; never pour water into aad. 

12, Always flush the outside of acid bottles before opening them Do not lay the 
stopper down on any surface where the next person may rest his hand or arm. 
Keep acid bottles stoppered tightly, and flush and dry them before replacement 



on the reagent shelf Make certain that no spillage remans on tables, floor, or 

bottle 

13 Never carry open contamers of dangerous chemcals from place to place, 

containers should always be covered or sealed. 

6 2 1 4 2 Disposal of Waste Chemcals 

1 Each person using laboratory reagents is expected to know the proper methods 

of disposing of waste chemicals safely If you have any question, contact the 

Hazen Research Safety Engineer 

2 Small quantities of acids or alkalies may be disposed of by slowly pouring into 

a stream of water and flushing down the drain wth a large quantity of water 

3 Alkali metal residues must be allowed to react completely in butyl alcohol 

before disposition Such residues should never be disposed of by reaction wth 

water 

4 Any unusual or special disposal problems should be referred to the Hazen 

Research Safety Engineer 

5 Waste chemcals must be properly labeled as to contents for disposal 

2235S.W 6 10-15 90122558 
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6 2 2 Specific Work Practices 

In addition to work practices outlined above, the followng ulll be required 

- When columns are to be filled wth activated carbon, other absorbents or ion 
exchange resins, work must be performed under a hood 

6 2 3 Monitonng 

It IS not anticipated that concentrations in the samples or released to the air as tests are 
conducted wll be sufficient to exceed and OSHA Permssible Exposure L m t s  Further 

, evaluation of contaminant concentrations in samples wll be conducted by the HSO as 
analyses are completed An addendum to this HSP w111 be prepared if there is ewdence 
which indicates a need to institute health and safety momtoring 

6 2 4 Personal Protective Eau 1 prnent 

Work is to be completed in Level D protective gear as follows 

- Lab coat 

- Shoes must have a closed toe and heel 
- Goggles or safety glasses wth side shields 
- Nitrile or neoprene gloves (when handling column absorbents or samples) 
- Rubber gloves and a rubber or plastic apron or lab coat (while handling acids, 
caustics or heated liquids) 

- Heat resistant gloves (when handling hot objects) 
- Gloves and safety glasses (when disposing of chermcals) 

22558lR2 6 10-15 90t22S58 
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7.0 
EMERGENCY PROCEDURES 

7.1 FIELD ACTIVITIES 

7 1 1 Emereencv Eau iDment 

The followng emergency equipment wll be available at each site of intrusive activlty 

First aid lut 

Eye wash 

Gatorade or equivalent 

Fire extinguisher (10-lb ABC) 
Longhandled shovel e 
An extra full set of the appropnate PPE for each team member 

7 1 2  Radio Commumcat ions 

Field teams w11 have a method of commumcating wth both the field office trailer and 

other field teams 

A comumcation center w11 be established at the Woodward-Clyde (WC) field trailer 

office This office wll be equipped wth telephone commumcations and shall be 

attended at all times during operations 

7-1 
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7 13  Emereencv Telephone 
e 

The closest accessible telephone dunng Jl worlung hours wdl b- dentified by the SI e 

Safety Officer (SSO) before begmng field amwbes m case comumcation wth the 

WC commumcations center is not possible All guard posts have telephones 

Emergency telephone numbers wdl be posted near the WC field office telephone 

7 1 4  EmerPencv Medical Facilities 

Telephone numbers for the Rocky Fla.; Plant medical facility are prowded b-low 

(Building 122, Central Avenue See Figure 7-1) 

General Information 966-2594 

Ambulance Semce 966-29 1 1 

7 15 Emergency Response Procedure 

The Site Manager, wth assistance from the SSO, has responsibility and authority for 

coordinating all emergency response actiwties until proper authonties arrive and assume 

control 

7 15  1 FirelExplosion 

Any fire emergency wll be handled by immediately notij?ng the fire department Only 

if the fire appears to be small and easily extinguishable wdl personnel attempt to control 

it with fire extinguishers available in the work area Othervvlse, immediate evacuation 

of the area is indicated In the event of an explosion, all personnel shall be evacuated 

7-2 
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and the fire department notified No one shall re-enter the area until it has been 

cleared by explosives safety personnel 

7 15  2 Physical Injury 

In case of injuries to personnel, first a d  treatment u?ll be inttiated immediately by 

trained personnel In case of senous mjunes, the victm will be transported to the Rocky 

Flats Plant medical center as soon as possible Minor hjunes may be treated on site, 

but all injuries w11 be exarmned by trained medical personnel Victims of senous bites 

or stings wll be taken to the Rocky Flats Plant medical center In the event that an 
injured person is contamnated with chermcals or radionuclides, the person shall be 

taken to the Rocky Flats Plant medical center as soon as possible Decontamnation 

shall be performed to prevent further exposure only if it w11 not aggravate the injury 

Treatment of life-threatemng or serious injuries w11 always be considered first 

7 1 5 3 Injury Due to Heat 

If a person is suffering from fieat exhaustion (profuse perspiration, normal body 

temperature), the followng procedures wll be taken 

Remove the person to a cooler, shaded area 

Give 8 ounces of Gatorade every 15 mnutes for three or four doses 

Allow the person to rest 

If the person is suffering from cramps, press warm, wet towels over the cramped 

area 

If a person is suffering from heat stroke (skm hot and dry, very high body temperature), 

the following procedures will be taken 

0 
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7 1 5 4  

Decontamnate the wctim 

Cool the wctim quickly by soahng the person 111 cool but not cold water, 
sponging the body wth  rubbing alcohol or cool water, or poumg water on the 
body 

Reduce the body temperature to a safe level (about 102 to 105°F) 

Observe the vlctim for 10 mnutes, if the body temperature starts to nse again, 
cool the vlctim again 

Transport the vlctim to a hospital for medical attention as quickly as possible 

Injury Due to Cold 

First aid for frostbite consists of the followng procedures 

Decontamnate the wctim 

Bring victim indoors and quickly rewarm the affected areas in water between 
102 to 105°F 

Give wctim a warm drink--NOT coffee, tea, or alcohol 

Do permit the vlctim to smoke 

Keep the frozen parts in warm water or covered wth  warm cloths for 30 
minutes, even though the tissue w11 be painful as it thaws 

7-5 
22358lR2 7 l S l 5  90122558 



Evaluate the injured areas and cover wth stenle, soft, dry matenal 

Keep the vlctim warm and get immediate medical care 

Do rub the frostbitten part 

Do a allow blisters to be broken 

Do a use ice, snow, gasoline, or anything cold on frostbite 

D o  not use heat lamps or hot water bottles to rewarm the body part 

Do not place the affected part near a hot stove 

First aid for improper gmosu re to co Id (hypotherrma) consists of the followng 

procedures 

0 

e 

Decontarmnate the vlctim 

Bring victim into a warm area as quickly as possible 

Remove wet or cold garments 

Dry the person thoroughly 

Provide warm, dry clothing or covering 

Provide rapid but gentle rewarrmng 
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Give vlctim a warm dnnk--NOT coffee, tea, or alcohol 

Keep the vlctim warm and get m e d i a t e  medical care 

7 1 5  5 Emergency Semces 

Emergency telephone numbers are Wed 111 Table 7-1 
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TABLE 7-1 
EMERGENCY TELEPHONE NUMBERS - FIELD WORK 

Site Health and Safety Officer 

WCFS Health and Safety Officer 

Field Work 

Karen Sadder 

William Sams 

24-Hour Installation Health/Safety Coordinator 

Fire 

Ambulance 

Poison Center 

Security 

Police 

YOU ARE LOCATED AT 
NEAREST TELEPHONE IS AT: Guard Post 

T903 (903 Pad Traler) 

(303) 966-5874 

(303) 740-3837 
(303) 740-2700 
(303) 966-2911 

(303) 966-2911 
(303) 966-29 1 1  
(303) 629-1 123 
(303) 966-291 1 

(303) 966-291 1 

NEAREST EMERGENCY MEDICAL 
SERVICES ARE LOCATED AT: Building 122 

Directions 

From the Contractor's trader compound, take a northbound street to Central 

Avenue, turn left onto Central Avenue, and Building 122 w11 be on the left side 

and slightly west of a guard building on the nght after approxlmately 1 25 mles 

From the RFP eastern boundary, upon entering RF'P, you wll be on Central 

Avenue Proceed approxlmately 3 5 mles, and Building 122 wll be on the left 

side 

7-8 
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7.2 LABORATORYACTIVITIES 

7 2 1 Accident Involvlne - an I niury 

7 2 1 1 Minor Injury Requinng a Doctor 

1 Render first aid, if qualfied 

2 Notify swtchboard operator 

3 Patient to be taken to Lutheran Hospital emergency room Supemsor shall 

notify hospital that an injury is being brought in 

Lutheran Hospital 

8300 W 38th Avenue 

Wheat Ridge, Colorado 

425 -45 00 

4 Patient shall never be allowed to go the hospital alone Patient shall be 

driven by another Hazen or Woodward - Clyde employee 

7 2 1 2 Major Injury 

1 During normal worlung hours 

225581R2 7 lG15 90/22558 

a Render emergency first aid if qualified. Notify swtchboard as to 

location of problem, nature of injury, extent of damage, etc Give 

your name and extension you are calling from. 
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b Send someone to m a n  entrance on Indiana Street to direct 
ambulance 

2 After normal worlung hours, weekends, and holidays 

a Render emergency first ad,  If qualified 

b Have someone call for ambulance and paramedics, 

Ambulance: 911 

When phone is answered, give your name, address (4601 Indiana 
S t ,  Golden) and telephone number (279-4501) Descnbe the 
nature and number of injuries 

c Arrange for someone to meet ambulance at Hazen main entrance 
on Indiana St 

d Notify your supemsor or 

Steve Flamken Paul Snoddy 
(Chermcal Hygiene Officer) 452-2928 
933-9309 

If no answer 890-6456 

7-1 1 
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7 2 1 3 Injuries Involvlng W G  Personnel 

1 Handle as specified above, then no@ 

Karen Sadder Mike S a m  JoAnn Tischler 

740-3837 740-2600 740-2081 

If possible, try to extinguish fire immediately Fire extinguishers are located inside each 
building and there is a large wheeled fire extinguisher outside Building 7 

If it becomes necessary to call the Fire Department, follow the procedures below 

1 During normal worlung hours 
e 

a Notify the switchboard operator as to location and type of fire Give your 

name and extension you are calling from. 

b Send someone to main entrance on Indiana Street to direct fire crews 

c Keep the fire area clear of spectators 

22558lR2 7 1@15 90122558 
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2 After normal workmg hours, weekends, and holidays 

a Call the Fire Department at 911 

b Send someone to main entrance on Indiana Street to direct fire crews 

c Keep the fire area clear of spectators. 

7 2 3 B u l l d m  Evacuation 

Building evacuation may be necessary for a vanety of reasons Fire, gas leaks, release 
of toxlc fumes may present a situation where evacuation is the only option The 
following procedures are to be used in the event of building evacuation 

1 Leave the building by the nearest exlt Move rapidly, but do not panic Once 

outside, continue to move away from the area to allow proper personnel and 
equipment to move in 

2 Notify your supemsor or the swtchboard that you have cleared the building 
safely and wait for an all-clear signal to return to work 
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8.0 
LOGS, REPORTS, AND RECORDKEEPING 

8.1 GENERAL 

Records shall be kept documenting the safety program Logs and records wll be kept 

of traimng medicals, safety meetmgs, and mjunous exposures 

8.2 FIELD ACTIVITIES 

8 2 1 Health and Safety Logbook 

I A separate health and safety logbook and sign in/sign out log shall be maintained by the 

SSO throughout the project and turned in to the HSO after the project is completed 

Logged information shall include (1) names of all WC and subcontract personnel 

entering and leawng the site each day, (2) dsuly listing of data collection site numbers 

to be wsited by field teams, (3) description of unforeseen hazards and steps taken to 

mitigate hazards, (4) summary of telephone conversations regarding health and safety, 

(5) safety infractions, if any, (6) accidents and injuries, and (7) all other sigmficant health 

and safety items 

a22 Personnel Records 

Records shall be kept on each onsite indimdual Records include a medical clearance 

statement from a qualified physician, fit test, and traimng documentation When site 
safety meetings are conducted, an attendance sheet must be kept 

8- 1 
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A'ITACHMENT A 
SUMMARY OF ANALYTES 

SURFACE WATER ANALYTES 

VOLATILE ORGANICS 

Chloromethane ugfl 
Bromomethane ugA 
Vmyl Chlonde ugA 
Chloroethane ugh 
Methylene Chlondc ugfl 
Acetone ugfl 
Carbon Disulfide ugfl 
1,l -Dichloroethenc ugfl 
1, I-Dichloroethane ugfl 
Total- 1,2-Dichloroethene ugfl 
Chloroform ug/l 
1,2-Dichlorathane ugfl 
2-Butone ugA 
1,1,1 -Tnchloroethane ugA 
Carbon Tetrachlonde ugfl 
Vmyl Acetate ugA 
Bromodichloromethnne ugA 
1,2-Dichloropropane ugA 
Cis-I ,3-Dichloropropane ugA 
Trichloroethanc ugh 
Dibrornochlromethane ugA 
I ,  1 ,'t-Trichloroethane ugfl 
Benzene ugn 
Trans- 1,3-Dichloropropane ugA 
Bromoform ugA 
4-Mehtlyl-2-pantanonc ugA 
2-Hexanone ugA 
Tetrachloroethane ugn 
1,1,2,2-Tttnchlor0~thant ugfl 
Toluene ugA 
Chlorobenzene ug/l 
Ethylbenzene ugA 
Styrene ug/l 
Total Xylenes ugA 
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SUMMARY OF A N A L Y T E S  

SURFACE WATER ANALYTES 
(--=o 

SEMIVOLATILE ORGANICS 

Phenol ugn 
bis(2-Chloroethy1)Ether Ugfl 
2-Chlorophenol ugfl 
1,3-Dichlor&nzenc ugfl 
1 ,4-Dichlorobenzene ug/l 
Benzyl Alcohol ugfl 
1,2-Dichlorobenze ugfl 
2-Methylphenol ugn 
bis(2-Chloroisopropy1)Ether ugA 

N-Nitrd-n-propylamme ugh 
Hexachloroethane ugfl 
Nitrobenzene ugfl 
Isophorone ugfl 
2-N~trophenol ugfl 
2,4-Dimethylphenol ugA 
Benzoic Acid ugfl 
bis(2-Cb\oroe&oxy) Methanc ugA 
2,4-Dichlorophewl ugfl 
1,2,4-Trrchlorobcnzcne ugfl 
Napthalene ugfl 
Ci-Chloroa~ultne ugn 
Hexachlororbutadmw ugll 
4-Chl0r0-3-~t&~lpkd uglk 
2-Methylnaphthalene ugll 
Hexachlorocyclopentadiene ugfl 
2,4,6-Tnchlotophtaol ugfl 
2,4,5-Tnchlorophenol ugfl 
2 - C h l o r o ~ ~ p h t b . l ~ ~ ~  U g f l  

2-Nltroa111l~~ ugfl 
Dimethyl Phthalate ugfl 
Acenaphthyleae ugfl 
3-NltrOaIUllQC Ugfl 
Acenapbthene ugfl 
2 , 4 - D ~ ~ t r o p h ~ d  Ugfl 
4-Nitrophenol ugfl 
Dibenzohran ugfl 
2,4-D1n1trotoluene ugfl 

4 - M ~ t h y l p h ~ d  Ugfl 

A-2 



SUMMARY OF ANALYTES 

SURFACE WATER ANALYTES 

SEMIVOLATILE ORGANICS kontmucd) 

2,6-Dioltrotolucne ugh 
Drethylphtbalatc ugh 
4-Chloroph.nyl-phenylether ugh 
Fluorene ug/l 
4-Nltrmllae Ugfl 

4,6-Dmrtro-2-methylphenol ugh 
N-Nitrdphenylammc ugfl 
4-Bromophenyl-phenylether ugh 
Hexachlorobenzene ugfl 
Pentachlorophenol ugh 
Phenanthrene ugA 
Anthracene ugfi 
dr-n-Butyl Phthalate ugfl 
Fluoranthenc ugh 
Pyrene ugh 
Butyl Benzyl Phthalate ugfl 
3,3-Dichlorobcnwdme ugh 
Benzda) Anthracene ugll 
bis(2-Ethylhexyl) Phthalate ug/l 
Chrysene ugh 
di-n-Octyl Phthalate ugh 
Bern@) Flwranthene ugfl 
Benzo(k) Fluoranthem ugh 
Benzda) Pyrene ugh 
Indeno(l,2,3-cd) Pyrene ug/l 
Dibenz(a,h) Anthracene ugh 
Benzo(g,h,i) Perylene ug/l 



SUMMARY OF ANALYTES 

(4002-140-39) (Saprb) (U161Po) 

SURFACE WATER ANALYTES 
(mhusd) 

METALS 

Alumrnum (Al), total mgfl 
Anhmony (Sb), tdrl mgfl 
Arsexuc (As), total mgfl 
Banum @a), tdrl mgfl 
Beryllium (Be), total mgfl 
Cadrmum (Cd), total mg/l 
Calcium (a), total mgfl 
Cesium (Cs), total mgfl 
Chrommm (Cr), total mgfl 
Cobalt (Co), total mgfl 
Copper (Cu), total mgfl 
Iron (Fe), total mgfl 
Lead (Pb), total mgfl 
Lithrum (Li), total mgA 
Magnesium (Mg), total mgfl 
Manganese (Mn), total mgfl 
Mercury (Hg), total mgfl 
Molybdenum (Mo), total mgfl 
Nickel mi), total mgfl 
Potassium (K), total mgfl 
Selemum (Se), total mgfl 
Silver (Ag), total mgfl 
Sodium ma), total mgfl 
Stront~um (Sr), total mgfl 
Thallium (TI), total mgA 
Tm (Sn), total mg/l 
Vanadium 0, tdrl mgA 
Zmc (Zn), toto1 mgfl 



SUMMARY OF ANAL= 

SURFACE WATER ANALYTES 

PESTICIDERCB 

Alpha-BHC ugfl 
Beta-BHC ugfl 
Delta-BHC ugfl 
Gamma-BHC ugfl 
Heptachlor ugfl 

Heptachlor Epoxide ugfl 
Endosulfan I ugfl 
Dieldm ugfl 
4,4-DDE ugfl 
Endm ugfl 
Endosulfan XI ugn 

 AI^ ugn 

4,4-DDD Ugn 
Endosulfan Sulfate ugh 
4,4-DDT UgA 
Methoxychlor ugfl 
Endm Ketone ug/l 
Chlordane ugfl 
Alpha Chlordane ug/l 
Gamma Chlordane ugfl 
Toxaphene ugfl 
Aroclor-1016 ugfl 
Aroclor-1221 ugfl 
Arochlor-1232 ug/l 
Aroclor-1242 ugn 
Arochlor- 1248 ugfl 
Aroclor-1254 ugn 
Arochlor-1260 ugh 
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SUMMARY OF A N A L Y T E S  

SURFACE WATER ANALYTES 
(--=D 

RADIOCHEMISTRY 

Gross Alpha pCiA 
Gross Beta pCiA 
Urmum 233,234 pCiA 
Urmum 235 pCrh 
Urmum 238 pCiA 
Stronhum 89,W pCi/l 

Plutomum 239 pCi4 
Amencium 241 pCiA 
Cesium 137 pCih 
Tritrum pCiA 
Radium 226 pCih 
Radium 228 pCiA 

A d  
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ATTACHMENT B 
SUMMARY OF ANALYTICAL RESULTS AND TOXICITY INFORMATION 

SURFACE WATER ANALYTES 

VOLATILE ORGANICS 

Chloromethane ugn 
Bromomethane ug/l 
Vmyl chloride ugfl 
Chlorathane ugA 
Mcthlylene Chlonde ugA 
Acetone ugn 
Carbon Disulfide ugfl 
1 , 1  -Dichloroethcne ugfl 
1,l -Dichloroethane ugfl 
Total- 1,2-Dichloroethene ugfl 
Chloroform ugfl 
1,2-Dichloroethane ugll 
2-Butone ugfl 
1,1,1 -Tnchlorocthane ugfl 
Carbon Tetrochlonde ugfl 

Bromodichloromethane ugfl 
1,2-Dichloropropure ugfl 
Cu-l,3-Dichlonrpropane ugfl 
Trichlorocthenc ugfl 
Dibromochlromethane ugfl 
I ,  1,2-Tnchlorathane ugfl 
Benzene ugfl 
Trans-I ,3-Dichloropropane ugfl 
Bromoform ugll 
4-Methyl-2-pantawne ugfl 
2-Hexanone ugll 
Tetrechloroethanc ugh 
1,1,2,2-Tet.rachlor~tbanc ugll 
Toluene ugfl 
Chlorobenzene ugfl 
Ethlybenzcne ug/l 
Styrene ugfl 
Total Xylenes ug/l 

vmyi ~cetate ugn 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 

15 

29 
180 

143 
8 

56 
82 

13 
36 

loo5 

180 

1 

15 

280 
440 
32 

12 

12 



SUMMARY OF ANALYTES 

I 

SEMIVOLATILE ORGANICS 

Phenol ugA 
bis(2-Chloroethy1)Ether ugfl 
2-Chlorophenol ugA 
1 , 3 - D i c h l o r o b e ~  ug/l 
1,4-Dichlorobenzenc ugA 
Benzyl Alcohol ug/l 
1,2-Dichlorobenze ugA 
2 - M ~ t h y l p h ~ d  UgA 
bis(2-Chloroisopropy1)Ether ugA 
4-Methylph~t101 UgA 
N-Nitroscd-n-propylarmne ugfl 
Hexachloroethane ugfl 
Nitrobenzene ugfl 
Isophorone ugfl 
2-Nitrophenol ugA 
2,4-Dimethylphenol ugfl 
Benzoic Acid ugA 
bis(2-Chloroethoxy) Methane ugll 

1,2,4-Tnchlorobc~nc ugA 
Napthalene ugA 
4-Chloromlm ugA 
HexachlorobutaQene ugA 
4-Chloro-3-mcthylphenol ugk 
2-Methylnaphthalene ugA 
Hexachlorocyclopcntadlene ugA 
2,4,6-Tnchloropheool ugn 

2,4-Dichloropbenol ugfl 

2,4,5-Tnchlorophenol Ugfl  
2-Chloranrpbthlene ugfl 
2-Nitro~llll~t~ UgA 
Dimethyl Phthalate ugfl 
Acenaphthylene ug/l 
3-Nitromh~e 
Acenaphthene ugA 
2,4-Dmtrophenol ugfl 
4-Nitrophenol Ugfl 
DibenzofurM ugA 
2 , 4 - D ~ ~ t r d o l ~ 1 1 ~  

SURFACE WATER ANALYTES 
(-hnuod) 

18 

24 

43 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 
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SEMIVOLATILE ORGANICS (continued) 

~,~-Duu~~o~o~ucIw ugfl 
Diethylphthalate ugfl 
4-Chlorophenyl-pbcnylethcr ug/l 
Fluorene ugfl 
4-Nttroadme Ugfl 
4,6-Dmtro-2-methylphenol ugfl 
N-Nitrodphcnylamme ugfl 
4-Bromophenyl-phenylether ugll 
Hexachlorobentene ugfl 
Pentachlorophenol ugll 
Phenanthrene ugfl 
Anthracene ugll 
di-n-Butyl Phthalate ugh 
Flwranthene ugfl 
Pyrene ug4 
Butyl Benzyl Phthalate ugfl 
3,3-Dichlor&nz1dm ug4 
Benzo(a) Anthracene ugll 
bis(2-Ethybxyl) Phthalate ugA (2-Ehtylhexyl) Phthalate 

di-n-Octyl Phthalate ugfl 
Bent@) Fluoranthene ugfl 
Benzo(k) Fluoranthene ugfl 
Benzo(a) Pyrene ugfl 
Indeno(l,2,3-d) Pyrene ugfl 
Dibenz(a,h) Anthracene ugfl 
Benzo(g,h,i) Perylcne ugfl 

chrysene ugn 

B-3 

... 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 
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METALS 

Alurmnum (Al), total mgfl 
Anhmony (Sb), total mgfl 
Arsemc (As), t0t.l mgfl 
Banum @a), td.1 mgfl 
Beryllium (Be), total mgA 
Cadrmum (Cd), total mgfl 
Calcium (a), t0t.l mgfl 
Cesium (Cs), total mgfl 
Chromum (Cr), total mgA 
Cobalt (Co), total mgfl 
Copper (Cu), total mgA 
Iron (Fe), total mgfl 
Lead (Pb), total mgfl 
Litluum (Li), total mgA 
Magnesium (Mg), total mgA 
Manganese (Mn), total mgfl 
Mercury (Hg), total mgA 
Molybdenum (Mo), total mgA 
Nickel (Ni), total mgfl 
Potassium (K), total mg/l 
Selemum (Se), total mgfl 
Silver (Ag), total mgll 
Sodium (No), total mgll 
Stronhum (Sr), tdrl mgfl 
Thallium (Tl), tdpl mgA 
Tm (Sn), total mgA 
Vanadium 0, total mgfl 
Zlnc (a), total mgfl 

SUMMARY OF ANALYTES 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 

78 7 
0 142 

1 03 
4 49 

0 0574 
0 124 

1 76 
2 53 

0 0971 
0 489 
0 332 

8 43 
0 656 

83 9 
186 

27 7 
3 97 

0 199 
0 308 
4140 
0 45 

0 148 
1,500,000 

10 8 
0 01 

0 969 
1 65 
6 05 



PESTICIDESPCB 

SUMMARY OF ANALYTES 

SURFACE WATER ANALYTES 
(mttnued) 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 

Alpha-BHC UgA 
&ta-BHC ugA 
Delta-BHC UgA 
Gamma-BHC ugA 
Heptachlor ugA 

Heptachlor Epoxlde ugA 
Endosulfan I ugA 
Dieldm ugA 
4,4-DDE UgA 
Endm ugA 
Endosulfan I1 ugA 
4,GDDD UgA 
Endosulfan Sulfate ugA 
4,4-DDT ugA 

Endm Ketone ugA 
Chlordane ugA 
Alpha Chlordane ugA 
Gamma Chlordane ugA 
Toxaphene ugA 
Aroclor-1016 ugA 
Aroclor-1221 Ugn 
Arochlor-1232 ugA 
Aroclor- 1242 ugA 

Aroclor-1254 ugA 
Arochlor- 1260 ugA 

~ l d r m  ugn 

Methoxychlor ugn 

Arochlor- 1248 ugn 
1 1  

W 

... 
Y 



RADIOCHEMISTRY 

Gross Alpha pCiA 
Gross Beta pCiA 
Urmum 233,234 pCiA 
Urmum 235 pCdI 
Urontum 238 pCiA 
Stronhum 89,W pCiA 
Plumurn 239 j C i A  
Amencium 241 pCi/l 
Cesium 137 pCiA 
Trihum pCiA 
Radium 226 pCiA 
Radium 228 pCiA 

SUMMARY OF A N A L Y T E S  

SURFACE WATER ANALYTES 
(coafiaued) 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 

990 
1140 
703 

47 1 
304 
3 6  
130 
93 
14 

12,960 
48 
35 

M 



SUMMARY OF A N A L Y T E S  

SEDIMENT A N A L m S  

VOLATILE ORGANICS 

1, l-Dichloratbene uG@ 
1,l-Dichloroethme uG/lrg 
Total 1,2-Dichloroethene uGkg 
Chloroform uG/kg 
1,2-Dichloroethane uGkg 
2-Butanone uG/kg 
1 ,  1,l-Trichloroetbane uG/kg 
Chloromethane uG@ 
Bromomethane uG/kg 

Chloroethanc uG/kg 
Methlylene Chlonde uGkg 
Acetone uGkg 
Carbon Disulfide uGkg 
Carbon Tetrachloride uG/kg 
Vmyl Acetate uG/kg 
Bromodrchloromcthanc uGkg 
1 ,2-Dichloroprop.ne uGkg 
Cis- 1,3-Dichloropropane uG/lrg 
Tnchloroethcne uG@ 
Dibromochloromethane uGkg 
1,1,2-Tnchloroethane uG@ 
Benzene uGkg 
Trans-l,3-Dichloroprop~nt uG/lrg 
Bromoform uGkg 
4-Methyl-2-p- ~G/lrg 
2-He~anone uG/lrg 
Tetrachlomthcne uG/kg 
1,1,2,2-Tetrachloroethane uGkg 
Toluene uG/kg 
Chlorobenzene uGkg 
Ethylbenzene uG/kg 
Styrene uG@ 
Total Xylenes uGkg 

Vlnyl Chlonde uG/kg 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 

270 

60 

90 
240 

52 

17 

39 

500 



SUMMARY OF ANALYTES 

SEMIVOLATILE ORGANICS 

Phenol uGkg 
bis(2-Chlorathy1)Etr uG/kg 
2-Chlorophenol uG/kg 
1,3-l)rchl0rObenze~& UGkg 
1 ,4-Dichlorobenzcne uGkg 
Benzyl Alcohol uG/kg 
1 ,2-Dichlorobenze uGkg 
2-Methylphenol uG/kg 
bis(2-Chlororsopropy1)Ether uG/kg 
4-Methylphenol uG/kg 
N-Nitrd-n-propylamme uGlkg 
Hexachloroethane uGkg 
Nitrobenzene UGkg 
Isophorone uGkg 
2 - N l t r o p h ~ ~ ~ l  uG/kg 
2,4-Dimethylphenol uGkg 
Benzoic Acid uGkg 
bis(2-Chloroethoxy) Metbane uGlkg 
2,4-Dichlorophcnol uGkg 
1,2,GTnchlorobenzene uG/kg 
Napthalene Uakg 
4 - C h l o r d m e  uGkg 
Hexachlorobutadme uGkg 
4-Chloro-3-methylphenol uGkg 

Hexachlorocyclopentadrene uG/kg 
2,4,6-Tnchlorophcnol uG& 

2-Chloronrphthrlene uGkg 

Dimethyl Phthalate uGkg 
Acenaphthylcne */kg 
3-Nitroprul- d k g  
Acenaphthene uGIkg 
2 ,4 -D~~tropbewl  uGkg 
4-Nl t roph~d uGkg 
Dibenzofurm uGkg 
2 , 4 - D ~ ~ t r o t o l ~ ~ ~  uGkg 
2 , 6 - D ~ t r o t o l ~ ~  ~ G k g  

2-Methylnaphthal~nt ~ G k g  

2,4,5-Tn~hl0*~1101 uG/kg 

2-Nltr0~1lme ~ G k g  

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 



SUMMARY OF ANALYTES 

SEMIVOLATILE ORGANICS ~contmued) 

SEDIMENT ANALYTES 
(--=4 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 

Diethylphtlmhte uGlkg 
4-Chlorophenyl-pbenylether uG/kg 
Fluorene uGkg 
4-Nltrdl1le d / k g  
4,6-Dmtro-2-methylphenol uG/kg 
N-Nitrdphenylamme uG/kg 
4-Bromophenyl-phenylether uG/kg 
Hexachlorobenzenc uG/kg 
Pentachlorophenol uG/kg 
Phenanthrene uG/kg 
Anthracene uG/kg 
&-n-Butyl Phthalate uG/kg 
Fluoranthenc uG/kg 
Pyrene uG/kg 
Butyl Benzyl Phthalate uG/kg 
3,3-Dichlorobcnzid1ne uG/kg 
Benzo(a) Anthracene uGkg 
bis(2-Ethylbexyl) Phthalate uG/kg 

dt-n-Octyl Wthlate uG/kg 
Benzo(b) Flwrrnthene uG&g 
Benzo(k) Flwranthene uGkg 
Benzo(a) Pyrenc uG/kg 
Indeno(l,2,3-cd) Pyrene uG/kg 
Dibenz(a,b) Anthracene uG/kg 
Benzo(g,h,i) Perylene uG/kg 

I 

I Chrysene uG/kg 

1400 
400 

1600 
1300 

57,000 
530 

1600 
800 
880 
560 
560 

680 

B-9 



SUMMARY OF ANALYTES 

METALS 

Alummum (Al), total mg/kg 

Arsentc (As), total mg/lrg 
Banum @a), total mgkg 
Beryllium (Be), total mglkg 
Cadmum (Cd), total mglkg 
Calcium (Ca), total mglkg 
Cesium (Cs), total mgkg 
Chrormum (Cr), total mgkg 
Cobalt (Co), total mglkg 
Copper (CUI, total mgnts 
Iron (Fe), total mglkg 
Lead (Pb), total mglkg 
Lithtum (Li), total mgkg 
Magnesium (Mg), total mgkg 
Manganese (Mn), total mgkg 

Molybdenum (Mo), total mglkg 
Nickel (Ni), tdrl mglkg 
Potassium (K), tdsl mgkg 
Selemum (Se), total mgkg 
Silver (Ag), total mglkg 
Sodium (Na), total mgkg 
Strontmm (Sr), total mgkg 
Thallium vl), total mgkg 
Tm (Sn), tdal mglkg 
Vanadium 0, total mglkg 
Zmc (Zn), total mgkg 

h - Y  (SW, -1 mglkg 

Mercury (Hg), t0t.l mglkg 

SEDIMENT A N A L Y T E S  
(contmued) 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 

24,800 
29 

10 6 
350 
15 2 
17 2 

132,000 

50 2 
12 

177 
33,300 

74 a 
27 a 

a s  

7400 
1390 
0 92 

42 
29 9 

42,700 
21 3 
420 
715 
168 
90 

1080 
76 5 
735 



I '  

PESTICIDE/PCB 

Alpha-BHC ~ G k g  
Beta-BHC uGkg 
Delta-BHC uG/kg 
Gamma-BHC uG/kg 
Heptachlor uG/kg 
Aldrm uGkg 
Heptachlor Epoxlde uG/kg 
Endosulfan I uG/kg 
Dieldtln uG/kg 
4,4-DDE uG/kg 
Endrm uGkg 
Endosulfan I1 uG/kg 
4,4-DDD UGlkg 
Endosulfan Sulfate uG/kg 
4,4-DDT uG/kg 
Methoxychlor uG/kg 
Endrm Ketone uG/kg 
Chlordane uGkg 
Alpha Chlordane uG/kg 
Gamma Chlordane uG/kg 
Toxaphene uG/kg 
Aroclor-1016 uG/kg 
Aroclor-1221 uG/kg 
Arochlor- 1232 uG/kg 
Aroclor-1242 uG@ 
Arochlor- 1248 uG/kg 
Aroclor-1254 uGkg 
Arochlor-1260 uG/kg 

SUMMARY OF ANALYTES 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 

13 

1600 



SUMMARY OF ANALYTES 

SEDIMENT ANALYTES 
(-hued) 

RADIOCHEMISTRY 

Gross Alpha pCi/g 
Gross Beta pCi/g 
Uramum 233,234 pCi/g 
Uramum 235 pCi/g 
Uramum 238 pCi/g 
Strontium 89,W pCi/g 
Plutomum 239 pCi/g 
Amencium 241 pCdg 
Cesium 137 pCdg 
Tntlum pCdg 
Radium 226 pCi/g 
Radium 228 pCi/g 

MAXIMUM AMOUNT 
PREVIOUSLY DETECTED 

97 
52 

2 5  
0 3  
3 1  
1 5  
3 4  

0 72 
1 5  
1 9  
1 4  
2 5  



IO 
Physical/Chemical Charactemshcs 

B o h g  pomt 
Vapor pressure 
Solubhty m water 
Speafk gravlty 
Evaporation rate 
Mol we@ 
Free- pant 
Appearance 
Odor 

Physical Hazards 
Flre 
Explosion 
Reactimty 

Health Hazards 
Signs/symptoms of exposure 
Medical conditions aggravated 
Prmary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcmogen9 

Beta - BHC 
MSDS/HAZCOM INFORMATION 

nf 
nf 
nf 
nf 
nf 
290.82 
nf 
nf 
nf 

nf 
nf 
nf 

Safe H a n h g  Precaution nf 

Control Measures/Speual Protectton nf 

Spill Measures nf 

Special Precautions nf 

Other Information nf 

NOTE "nf" mdcates that no dormation was found beyond that already presented 

nf 
nf 
nf 
No OSHA PEL for ths  
substance 
No ACGIH TLV for this 
substance 
nf 

' a  ($002 140 39)(ATCH B1)(OS/ld/PO) 



Physical/Chemical Characterstics 
Bolllng pomt 
Vapor pressure 
Solubhty m water 
Specific gravlty 
Evaporahon rate 
Mol we& 
Free- pomt 
Appearance 
Odor 

Physical Hazards 
F i e  
Explosion 
Reactiwty 

Health Hazards 
Slgns/symptoms of exposure 
Medlcal conditions aggravated 
Prmary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcmogen' 

POTASSIUM 
MSDS/HAZCOM INFORMATION 

nf 
nf 
nf 
nf 
nf 
39 10 
nf 
nf 
nf 

nf 
nf 
nf 

Safe Handllng Precauhon nf 

Control Measures/Speaal Protechon nf 

Spill Measures nf 

Special Precautions nf 

Other Information nf 

NOTE "nf" mdlcates that no dormahon was found beyond that already presented 

nf 
nf 
nf 
No OSHA PEL for t h s  
substance 
No ACGIH TLV for thls 
substance 

nf 

C14 
(4002 14&39)(AXH Bl)(OS/lE/po) 



BENZO(B) FLUORANTHENE 
MSDS/HAZCOM INFORMATION 

Physical/Chemical Characterlstics 
B o h g  pomt 
Vapor pressure 
SolubJlty m water 
Speafic grawty 
Evaporation rate 
Mol weqht 
Free- pomt 
Appearance 
Odor 

nf 
nf 
nf 
nf 
nf 
25232 
nf 
nf 
nf 

Physical Hazards 
Fue 
Explosion 
React iwty 

Health Hazards 
Slgns/symptoms of exposure 
Medical condlhons aggravated 
Prlmary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcmogenv 

nf 
nf 
nf 

Safe Handhg Precaution nf 

Control Measures/Speaal Protecbon nf 

Spill Measures nf 

Special Precautions nf 

0 t her Informabon nf 

NOTE "nf' mdicates that no dormation was found beyond that already presented 

el5 
(4002 14&39)(ATCH B1)(05/18/90) 

nf 
nf 
nf 
No OSHA PEL for t h s  
substance 

No ACGIH TLV for this 
substance 

Anunal positive 



Physica!/Chemical Charactemtics 
B o ~ l q  pomt 
Vapor pressure 
Solubhty m water 
Specrfc grawty 
Evaporahon rate 
Mol welght 
Free- pomt 
Appearance 
Odor 

Physical Hazards 
Fire 
Explosion 
Reactiwty 

Health Hazards 
Signs/symptoms of exposure 
M e d d  condhons aggravated 
Prlmary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcmogenv 

BENZO(K) FLUORANTHENE 
MSDS/HAZCOM INFORMATION 

nf 
nf 
nf 
nf 
nf 
25232 
nf 
nf 
nf 

nf 
nf 
nf 

nf 
nf 
nf 
No OSHA PEL for this 
substance 
No ACGIH TLV for this 
substance 

nf 

Safe Han- Precaution nf 

Control Measures/Speual Protection nf 

Spill Measures nf 

Special Precautions nf 

Other Information nf 

NOTE "nt" mdcates that no dormation was found beyond that already presented 

816 
(4002 14039)(AlCH Bl)(W/18P) 

". 



Physical/Chemical Charactemtics 
Bo- pomt 
Vapor pressure 
Solubhty m water 
Spedic gravlty 
Evaporabon rate 
Mol we& 
F r e e q  pomt 
Appear== 
Odor 

Physical Hazards 
Fire 
Explosion 
Reactivlty 

Health Hazards 
Signs/symptoms of exposure 
Mehcal conhtions aggravated 
Pmary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcmogen' 

INDENO( 1,2,fCd) PYRENE 
MSDS/HAZCOM INFORMATION 

Safe Handhg Precaution 

Control Measures/Speual Protectton 

Spill Measures 

Special Precautions 

Other Information 

NOTE "nf" mhcates that no dormatton was found beyond that already presented 

nf 
nf 
nf 
nf 
nf 
27634 
nf 
nf 
nf 

nf 
nf 
nf 

nf 
nf 
nf 
No OSHA PEL for this 
substance 
No ACGIH TLV for this 
substance 

nf 

nf 

nf 

nf 

nf 

nf 

517 

.- 



Phyucal/Chemical Characterlstics 
B o a  pout 
Vapor pressure 
Solublllty m water 
Specific panty 
Evaporabon rate 
Mol welght 
Free- pomt 
Appearance 
Odor 

Physical Hazards 
Fire 
Explosion 
Reactrwty 

Health Hazards 
Slgns/symptoms of exposure 
M e d d  condtrons aggravated 
Prmary routes of entry 
OSHA PEL 

BENZO(g,h,i)PERYLENE 
MSDS/HAZCOM INFORMATION 

ACGIH TLV 

Safe Handlq Precaution 

Control Measures/Speaal Protection 

Spill Measures 

Special Precaubons 

Other Information 

NOTE "nf" mhcates that no dormation was found beyond that already presented 

nf 
nf 
nf 
nf 
nf 
29037 
nf 
nf 
nf 

nf 
nf 
nf 

nf 
nf 
nf 
No OSHA PEL for this 
substance 
No ACGIH TLV for this 
substance 

nf 

nf 

nf 

nf 

nf 

nf 



Physical/Chemical Charactemtics 
Bolllng pornt 
Vapor pressure 
Solubhty m water 
Speafk grawty 
Evaporabon rate 
Mol waght 
Free- pomt 
Appearance 
Odor 

Physical Hazards 
Fire 
Explosion 
Reamwty 

Health Hazards 
Srgas/symptoms of exposure 
Medical conhbons aggravated 
Prunary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcmogen? 

DI-N-0- PHTHALATE 
MSDS/HAZCOM INFORMATION 

nf 
nf 
nf 
nf 
nf 
nf 
nf 
nf 
nf 

nf 
nf 
nf 

Safe Handl~ng Precauhon nf 

Control Measures/Speaal Protection nf 

Spill Measures nf 

Special Precautions nf 

Other Information nf 

NOTE "nT mdmtes that no dormation was found beyond that already presented 

nf 
nf 
nf 
No OSHA PEL for this 
substance 

No ACGIH TLV for this 
substance 

nf 

E19 



Physical/Chemical Characterlstics 
Bo~l~ng pomt 
Vapor pressure 
Solubhty m water 
Spedic grawty 
Evaporahon rate 
Mol welght 
FreePng pomt 
Appearance 
Odor 

Physical Hazards 
Fue 
Explosion 
Reactivlty 

Health Hazards 
Signs/symptoms of exposure 
M e l d  conltions aggravated 
Prunaxy routes of entry 
OSHA PEL 

ACGIH TLV 

Carcmogen’ 

FLUORANTHENE 
MSDS/HAZCOM INFORMATION 

367. 
001 mm Hg at 20. 
nf 
nf 
nf 
nf 
nf 
Colorless solid 
nf 

nf 
nf 
nf 

Safe Handhg Precaution nf 

Control Measures/Speaal Protection nf 

Spill Measures nf 

Special Precauhons nf 

nf 
nf 
nf 
No OSHA PEL for this 
substance 
No ACGIH TLV for this 
substance 

nf 

Other Information 

NOTE “nt” mdmtes that no dormation was found beyond that already presented 

When heated to 
decomposition it emits 
acrid smoke and fumes 



1 1  Acuooe, CAS No 006764-1 

I 

I 
' *See NOSH. RTXS (AL3150000). for addit~ooal dah with references 10 

rcproducuve, mutagenic, md L ~ U L I V C  effects 

Extlnguishiap Media UK "alcohol" foam, dry chcm1c4 or cubon dloxlde Use 8 blraketlDg effect to smother fluau Use warn spray to 
reduce the tu of bumng and 10 cool coollt~en W u a  wdl probably not k effecttve m dvecrly cx~grusiuug an acetooc fue 

96 EXPOSURE LIMITS 

SrpI l ~ P P = J ~ o o m o l r d  

n v m A  750 p p ~  1780 m g / 3  

c8 100 OSHA P E L  
8-HrlWA 750 PPW 1800 

ACGIH TLVs, 1998849 

TVLSTEL. 1000 ppm, 2375 mg/m' 
Todclty Data. 

M a 4  Iohahtloo. TD, 440 pgm' (6 Mms) 
Man, Iohahtlon, 'IDb 10 mg/d  (6 Hrs) 

Unusual Fire or Explosloo Hazards. Acetone vapor IS hervlu than UT and m y  mvel a coatdenble drsuoce to a low-lymg source of 
Wuon and flash back 

Special FIre-tlghtlng Proccdums W e a  8 selfzoautbed bzcuhrnp tppurtur (SCBA) mth a full frceplece opa8ted m the pressure- 
demrod or posiwe pnssure mode 

SECTlON 5. REACTIVITY DATA 
StabiL~/Poljmrrizatloa Acetone is  stable IO closed mtPUletS d m g  routme bpentrons HIurdous polymenuuon cannot occur 

cmfcal lncornpatibillties Acetone cm react daogerously with smog oxidmng ageots such as nitrates, perchlorates, pennmgaoatts. 
-oocenuatcd sulfunc acid, chromrc anhydndc, chromyl chlonde, hydrogen peroxide, hexachloromelommc, oioosyl chlondc, permone 
m c  acid, mixtures of sulfunc acid and nimc r i d ,  mrxturcs of oimc acid aod rcetrc acid, and potassium fen-butoxide 
P 
Conditions to A\ old Do cot expose acetooe to sources of ignition and urcompallble chermcals 

Hazardous Products of Dccomposrtion Carboo aiomxlde and cubon dioxide cpn be prcduced dunag acetone f.res 



No 300 ACITONE 11/88 

SECTION 6 HEALTH HAZARD INFORMATION 
Carcinopcoicitj Acetooe Soot luted as a CPTrmogeo by the NTP. IARC. or OSHA 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SpUL'LUk. NOL@ S a f q  pcnonnel CVUUI~C -Uy -MC~, C b i U 8 t C  rll Of WrrOa m U C l y ,  rpd piwde 
d q u t e  V~tIl8tlOo CkAnup paroMel a d  procstron qrinn this l l q w s  oootrct WiIh rldn o r c p  u mn u inhrlAuon of io v 8 F  
(See Kcf 8) Contun large Spas md collect wKOC Olrbrorb it mth & fnatmrtaul rpCh 8s 
lDols to place wtste hqud or absorbent mto closable containers for duporrt Kccp waste out of cwn, watcnhedr, 8nd wucnv~ys. 
Waste Disport1 ConUct your suppker or 8 Lensed contiactor for deurled rrcommcndamm Follow FedW strte, and locrl rcgu~oons 
Consider uvmg the waste hydrochlonc acid for UK os a neuaahmg agent d m g  clunup operrtroos of bruc mrtenrls. 
OSHA Designations 
Lyttd as an AK Contarmoant (29 CFR 1910 loo0 Subpart Z) 
EPA Deslgnrtlonr (40 CFR 302 4) 
RCRA Hamdous Waste, No UOO2 
CERCU Hazardous Subsuocc, RcporubIe Quurhty SO00 Ibs (2270 kg), per the Resource Coatemuon md Rccovcry ACL 0 3001 

SECTION 8. SPECIAL PROTECTION INFORMATION 
C q g l u .  Always w u r  prOtCChVC eycgkstes or chermcrl ufcty goggle whae r p W g  t poulble, war  a full face -14 Follow 
OSHA eye- uld face-pmtcctm rrgdrtrons (29 CFR 1910 133) Respirator Use a NOSH-approved tesprnmper W u m  refmeace 88 
for the maxrmum use conccoumoas andlor the exposure Lmts cilcd IU sectloll 2 Follow OSHA rrspvrtor rrguluionr (29 CFR 1910 134) 
For emergency or O O ~ U M C  operatons (spltls or clunmg ccacm wsrelr rpd storage tmLr). wur u1 SCBA W- Au-punfyrog 
respraton will MI protect workers m oxygen-deficunt atmospheres Other We8r impernou butyl or naavrl Nbba gloves, boots. 
IpmOS rod gauotlets, eU, to prevent pmloogd or rrpeltcd wnuct mth thrs mrtenrl Ventllrtlon IosUIl md opera genenl and locrl 
mumum, explosion-proof ventllulon systems powerful enough to rmlotuo wbome levels of yctone below the OSHA PEL sundud 
c i t d  m sect100 2 Local exhaust ventrlrtlon IS prefemd becruse it pnveots ditpenm of the con(rrmamt mto the gcnenl work ma by 
tlunurauog it at its source Consult the latest edilroo of Gcnium reference 103 for detded rtcommcnduloot Safety Stations Make cmcr- 
geocy eyewash stltlons, safety/quickdmch showers, m o d  wrthlng facrlrues avulabk ID work =AS Contrmlnated Equlpment Conuct 
lenses pose a special hazard, soft leases may absorb mmts, and dl kases conccouatc them. Do nof wear cootact knses m my work ma 
Remove conurmoated clothing md lruoder it beforr w e m g  i t  again, c l u a  th~s mrrenrl from your shoes a d  quipwot  Other Auto- 
mruc spnnkJer systtms for fue protectroo uc desurble an work ueu Commeots Rrcrrce good pasooal hyglcoe, always wash thor- 
Dughly dter using &IS mrrcnd Keep it off your clothmg rad equipment Avoid trmrfanng it from your hands to your mouth whle e m g ,  
Innkmg, orsmolung Do n#us d n 4  orsmake m rpy work uu Do pot rnhrlc WDOOC vqor  

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
StoragdSqregatioo Store rcetooe IO closed conmncn (cub00 steel IS rccommcoded) m a cool, dry, weU-ventilued r r ~  8WaY from 
muttes of lgoimn rod smog oridiun Rotccc c o o u m ~ s  from physic81 drmrge Engineerlag Controls Make sure 8ll eogrmenng SYS- 

kms @IDducuoo, transp0Ntioo) ue of maximum explosioo-proof design Elatncally p u o d  md bond dl conulDm rod pipebnCS, CIC, 
used io shppiog, uaosfemng, reuttng, productma, aid srmpllog opcntmns lo prevent genenug sutlc spub Otbcr Precautions Use 
labeled safety cans whea handlmg smrll amounts of rcetooe Acetooe ptere~u 8 dmgmus fuc h&. pelf- dl work aPenuO= 
involving i t  carefully and IO a way that wdl prevent exposlag the lquid or its vapor IO sources of ignitlon 
fnosportatltm Data (49 CFR I72 101-2) 
DOT Shipping hamc Acelooe 
DOT Hazard Class Flammable Lquid IMO Label FIPmmrble lrquid 
tDbo U N I W  IMDC Packaging Group 11 
DOT Label Flammable Lquid 
7cfercnccs l,26. 38 84-94, 100, 116, 117. 120. 122 

~ v ~ r m c u l i t e  Useoolupuhag 

I310 H-rd Class. 3 1 

h e g m O U  0 10 thc SUl.bilily Of lPfOmVJOP h m a  for PUfChhrurS pU'poS6 W Rqmd by PJ Igw, BS 
peccrsiil) purCh.ur~ rcrpoaribrlily ' I h d o r r  dLhau@ rrwnrblc can hu 
brrc ukea in Ihe prepmuon drwh iafomvlrm Gearurn Publishung Corp 
cam& PO ur?i~ue( We  DO mprruoubonr aud .uUmer Do wponribilit) 
.I IO m e  u w r u y  or auiribrli~y of ruch i o f m i m  for app1r-m to 
prchws iamded plrposa or for cmlaquraccl of iu PC 

Industnal Hygiene Revrew DJ WllSOn. CM 

, 1 Medicd Review MI HarQe:. MD 
Coprvbl C Xsll Cntm hbltsbms m u 0 0  
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O M A T E R I A L  SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 
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SECTION IV FIRE AND EXPLOSION DATA Lower 
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SECTION I MATERIAL IDENTIFICATION 

NO 2 0  

ALUMINUM METAL/POVDER 

Revision A 
OAff May 1984 

MATERIAL NAME ALUMINUM METAL/POWDER 
DESCRIPTION Soft, malleable, ductile metal 
OTHER DESIGNATIONS 
MANUFACTURER Available from several suppliers 

bars, sheet, wire, foil, flake 6 powder 
Pyro Powder, Al, CAS 1007 429 905, CE Materials B10B5, B12B2, B12B23 

SECTION I I  INGREDIENTS AND HAZARDS 1 %  I HAZARQ DATA 
Aluminum 

*Current ACGIH (1983) TLV, STEL is 20 ofg/rn3 Aluminum 
No specific 

E Processing and finishing of aluminum metal can 
pyro powder has an 8-hr TWA of 5 mglm 
OSHA PEL, "nuisance dust" may be applicable. 

generate respirable particulate, 1 e , grinding, buffing, 
polishing, and some metal spraying operations 
(See also NFPA, No 65) 

8-hr TWA* 10 mg/m' 
(as alt&inum metal 
and oxide) 

GENIUM PUBLISHING 

x 



L 

*aprr m e h. r r ~ a r  d rk l~ l  ker 
-e- 1- ~ - r a m ~ a ~ n . r C W m d  
~---AyrpcIDc---------- 
- ~ ~ ~ U P ~ ~ U U V O ~ ~ D R V ~ ~ . ~ ~ ~ ~ D P L L I I I I ~ Y  
-8--r--d-W 

amma .n 

SECTION VI HEALTH HAZARD INFORMATION I TLV (See S e c t  11) 

APPROVALS MIS/CRD 

, 
MEOKALREVlW 15 June 1984 

I 

&1 metal i n  most forms is not toxic It is not r e a d i l y  absorbed through t h e  skin or 

Chronic i n h a l a t i o n  of massibe levels of f i n e  powder 
G I  tract and o n l y  poor ly  through t h e  lungs 
t h e  a k i n  are not  s e n s i t i z i n g  
r e p o r t e d  t o  c a u s e  pulmonary f i b r o r i r  and crphyselu*.  A s ingle  case r e p o r t e d  of f ibrosis  
o c c u r i n g  with encephalopathy after 13 5 y r  w r k i n g  wi th  fine powder ( I n  animal t e s t i n g  
and i n  US i n d u s t r y  no f i b r o s i s ,  emphysema or encephalopathy has  been r e p o r t e d  from A 1  
povder i n h a l a t i o n )  * 

F i l i n g s  or  r p l i n t e r s  of  metal d e d d e d  i n  

luminum powder c a n  b e  i r r i t a t i n g  i n  the eyes  and r e s p i r a t o r y  rystem 
IRST A I D  

Eye Contac t  

S k i n  Contact  
I n h a l a t i o n  

F l u s h  well v i t h  running water t o  remove p a r t i c u l a t e  Get medica l  h e l p  i f  
i r r i t a t i o n  p e r s i s t s  

For  c u t s ,  a b r a s i v e  i r r i t a t i o n  or thermal burns g e t  medica l  attention 
Remove t o  f r e s h  air Get medical  h e l p  for coughing or b r e a t h i n g  d i f f i c u l t y  

t l o n  
oeen 

Get medic$, h e l p  if l a r g e  amounts have been i n  e s t e d  
s t a w e d  f o i l  pwder"  l a  f i b r o g c n i c  wkile g r a n u l a r  powder is not  

~~~ ~ 

SECTION VI1 SPILL LEAK AND DISPOSAL PROCEDURES 
o t i f y  s a f e t y  personnel  o f  powder s p i l l s  I n s t i t u t e  previous ly  developed p l a n  Remove 

s o u r c e s  o f  h e a t  o r  i g n i t i o n  Trained clean-up personnel  to use  p r o t e c t i o n  a g a i n s t  a i r b o n  
dust  and t h r e a t  of  f i re  Promptly clean-up s p i l l  us ing  c o n d u c t i v e ,  nonsparking scoops an( 
soft brushes ( n a t u r a l  b r i s t l e )  Approved, grounded vacuum cleaners o be used on1 I n  
f i n a l  clean-up P l a c e  picked-up powder i n  c l o s e d ,  pressure  v e n t e d ,  &, metal confainers 
M i x  drv sand v i t h  s c r a p  and t i g h t l y  s e a l  

ISPOSAL Deposit  unsa lvageable  waste i n  approved l a n d f i l l  
not completely covered w i t h  vater may b e  f l u m u b l e  F ine  A 1  d r o s s  cannot b e  shipped if  
hot  or i f  wet and l i k e l y  to  g e n e r a t e  h e a t  
PA RCRA) HW No AConsider DO01 or DO03 for A 1  powder) Also see 68 FR 49126, 7 b 8 3  - 
ef  4 l u e n t  s t a n d a r  for  A 1  forming 

Wetted powder s ludge  which is 

lations Follow F e d e r a l ,  S t a t e ,  and L o c a l  re 

L 
1 

I 
A 
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Woodward-Clyde Consultants 

Physical/Chemrcal Charactenstlcs 
I Vapor pressure 

Solubility rn water 
Spcclfic gravlty 
Evaporauon rate 
Atomic we@ 
Freemg pomt 
B o h g  pomt 
Appearance 

Odor 

Physical Hazards 
Fire 
Explosion 
Reactivlty 

Health Hazards 
Signs/symptoms of exposure 
Medical conditions aggravated 
Primary routes of entry 
OSHA PEL 

I 

ACGIH TLV 

Carcinogen’ 

AMERICIUM 
MSDS/HAZCOM INFORMATION 

nf 
nf 
nf 
nf 
243 
nf 
2607.F 
S i l v e r y ,  s o m e w h a t  
mallable metal 
nf 

nf 
nf 
nf 

nf 
nf 
Inhalation, injestion 
No OSHA PEL for this 
substance 
No ACGIH TLV for this 
substance 

Yes 

Safe Handling Precaution nf 

Control Measures/Special Protection nf 

Spill Measures nf  

Special Precautions nf 

Other Information nf 

NOTE “nt” mdicates that no information was found beyond that already presented 

- 
(4W2 I 4 0  39)(AlTCli B)(03/29/90) 



MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY NY 12303 1836 USA 

ANTIMONY KETAL/POWDB 

(518) 377 8855 OCmUMwwsn'~ccon D.te September 1980 

SECTION 11  MATERIAL IDENTIFICATION 
~ T E R I A L  NM ANTIBONY METALIPOWDER 

SECTION 1 1 .  INGREDIENTS AND HAZARDS x H A Z A R D  DATA 

Antimony > 99 0-hr TWA 0.5 mg/m3* 

OTHER DESIGNATIONS 
HANUFACTURER Available from several suppliers 

Stibium, Sb, ASTM B237, CE Material BlOF2, CAS 1007 440 360 

SECTION VI REACTIVITY DATA 
Antiamny metal (bulk) io stable in dry air at room temperature. It slowly tarnishe6 io 

mist air. 
aqua regia and hot, conctntrated sulfuric acid. Nascent hydrogen can react vith Sb o 
it8 alloys with Mg or Zn to form stibine (SbHg), a colorler8, hi ly toxic gaa vit5 a 

agents, such 88 nitrate 6alt8, halogens, nitric acid, perchloric acid., Cl?g, K)3no4, 
atc. 

mixtures vith oxidizing agent.. 

It i o  not very reactive vith cold, dilute acid#, but react8 readily vith 

disagreeable odor ( n V  0.1 ppm). Sb can react vigorourly or vi0 fh ently with oxidizing 
Powdered antimony react. more vigorowly than the bulk material and form8 dangerour 

Reactivity i8 further incrcaecd on heating. 

I I (as Sb) I 
*Current OSHA Standard and ACGIH (1960) TLV NXOSH has 

proposed a 10-hr TWA of 0 5 w I m 3  with an Action level 
at 0 25 mgfm3 

systemic effects i TLV was establish at a level to prevent irritation and 

Rat, intraperitonea 
LDLo 100 mg/kg 

Rat, oral 
LD50 100 mg/kg 

Molecular weight ------------- 121.76 

pearance A brittle, flaky,-crystalline molid vith a luotrourr blue-vhite color, an 
amorphous gray allotrope is aleo known 
lustrous 

The powdez form ir dark gray, 

orcd to heat i8 a roderate fire and 
rite and dis ne reactivity. 

GENIWM PUBLISHING 
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SECTION V I (  HEALTH HAZARD INFORHATION T L V  0.5 mg/m3 
hntimony is an irritant of the muco~o membranes, eyes, and akin 
Exporurer to dustlpavdcr can muse eye inflamation, naral irritation, chronic dermatil 
ranging from mild rashu to blemirheo resembling chicken pox, and murcle pain and 
vealmere Chronic inhalation of rubtoxic dorer of d w t  or fume above the TLV ma re 
rult in chemical pneumonia, intraalveolar lipid depositr, liver and Cardiac invoIve- 
-ut, and porrible kidney direare Acute ingestion ca e viol n vomiting, 
diarrhea, rlov pulre and low blood pressure, rhalBws6YcathYng. 8nd death. 

Eye Contact 
Skin Contact: 
'lnhalatioq* Remove to frcrh air. 
In ertion*. Contact physician! Gartric lavage followed by saline catharrir. 

I n k  of excessive cxporurc get prompt medical help for further treatment, 
rupport, and obrervation 

Whelation therapy with Dimercaprol (BAL) under phyrician's care will increase Sb 

FIRST AID 
Plush with running water for 15 minuter, including under the eyelido. 
Wuh area vith aoap and water. Treat b u m  as usual. 

elimination rate in urine 

SECTION VI I spi LL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety pereonnel of powder rpillr. S m a l l m r  can be removed by vacuuming or 

Clean up pcrronnrl rhould 

Urualvageable warte may be buried 

wet mweeping in order to keep airborne dust at a minimum. 
use protective equipment 

in an approved secure landfill Follow Federal, State, and Local regulationr. 
DISPOSAL Scrap metal can be returned to rupplier. 

SECTION VIII, SPEClAL PROTECTlON INfORMATlON 
Provide general and local exhaust ventilation to meet TLV r equirements in cne wo- 

Res irators should be available for nonro tine or emergency use above the TLV 

Avoid eye contact by use of chemical safety goggler vhcredur 

where Sb powder i r  used or where Sb-containing metal is heated. 

with full facepiece above 5 mg/r3 

erotective clothing appro riate for the vork situation to ~nimite akin contact 
ckange f o  street cf%thing is 8erira!fe 

Eyevash stations and waehing facilities rhould be readily accessible 
Provide preplacement and periodic medical examination8 for those regularly cxporcd to 
antimony, vith emphasir directed to akin and mucous membranes and the pulmonary, 
cardiac, and reproductive ryrtem Provide ruitablc training to thoee working with 
antimony Monitor the wrkplace. Keep records 

Hi h 
efficiency duet respirator below 5 mg/m Y and self-contained or air-supplied respfrati 

conditione occur. We' 

othin to be cha ed da! y nd la dere Shover n afte work with PSeparate foekers tor street c!oziz!?! 

SECTlON 1x8 SPECIAL PRECAUTIONS AND COMMENTS 
Store in a dry, well-ventilated, low-fire t ie l .  area Avoid heat and direct runlight. 
Use good busekee in practicer to revent accmulation of dust and follow round clean 

Avoid breathing dust or fume. 
Wash hand 

ing technique. !ha! will keep airgorne particulate at a minimum 

gloves and aprons, and good personal hygiene. Keep Sb dust off clothing. 
and face before eating, drinking or smoking after handling thio material. 

Mnimise akin contact by wing barrier cream, rubber 

~ ~ ~~ 

ATA SOURCE(S) CODE: 2-12,24,26,27,31,37,41 MIS APPROVALS. C*f) 

~~ ~ 
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@ MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1 145 CATALYN STREET 
SCHENECTAOY, NY 1-1636 USA 

(518) 3776055 ~~~ 

r -  ---- 
SECTION 1, MATERIAL IDENTIFICATION 

UTERIAL NAME AROCLOR 1254 1 

NO 1200 

AROCLOR 1254 

Date p t ~  1980 

DESCRIPTION D i s t i l l a t i o n - c u t  o f  p o l y c h l o r i n a t e d  biphenyl  (or diphenyl)  c o n t a i n i n g  54% C1 
OTHER DESIGNATIONS* PCB, a n  Alk8r.1, PYRANOL, CE Ikterial A13B1, CAS I d27 323 188 
MANUFACTURER: Material was a product  o f  !tonranto ., b u t  dropped i n  1977. Exce t f o r  

u r e s  s p e c i f i c a l l y  exCngrrd and r e ~ u l a t e d  by EPA t for  ex8 l e  power transformersf ,  
l e g a l  manufacture,  d i r t r i b u t i o n  i n  coanercer .ad use of %*8 in USA ended i n  1979 
under TSCA. 

I 

I n c l u d e s  69 or more compound8 w i t h  
a v e r a g e  of  4.90 C1 8tom/molecule. 
Mixturemay c o n t a i n  0-2 ppm 
c h l o r i n 8 t c d  dibenzofur8ns .  

Appearance 6 Odor A l i g h t  y e l l o w ,  V i 8 C O U S  f l u i d  

SECTION IV, FIRE AND EXPLOSION DATA 
Flash Point and Yethod 1 Autoienitlop-Temp 1 f l . D I I P . b i l i t y  Limits  I n  A i r  

None t o  b o i l i n n  o o i n t  I I 

LOWER JPPER 
I 

Extinguishing Media Use media a p p r o p r i a t e  to t h e  surrounding f i re  c o n d i t i o n s  T h i s  
material has very low c o m b u s t i b i l i t y ,  but  it can undergo t h c n n a l - o x i d a t l v e  
degradat ion i n  a f i r e  s i t u a t i o n .  

when f i g h t i n g  f i re  where any 
F i r e f i g h t e r s  should use f u l l  p r o t e c t i v e  c l o t h i n g  8nd s e l f - c o n t a i n e d  b r e 8 t h i n g  equipment 

PCB'r are involved.  

~~ 

SECTION V, REACTIVITY DATA 
AROCLOR 1254 and o t h e r  PCB'r are n e a r l y  i n e r t  materials w i t h  v e r y  high chemical  s t a b i l i r ) ,  

the  higher  c h l o r i n e  l e v e l s  u s u a l l y  g i v e  t h e  yeater  s t a b i l i t y  
some 
i n  t o x i c i t y  than t h e  PCB's 
above 2000 F (1090 C )  with 32 excess oxygen i n  t h e  s t a c k  is s u i t a b l e  

At about 300 t o  600 C 
PCB's can o x i d i z e  t o  produce c h l o r i n a  c d  dibenzofurans  which are much g r e a t e r  

F o r  complete i n c i n e r a t i o n  o f  PCB's a 2-second dwell  t-me 
(See S e c t  1)  

IROCLOR 1254 shows very l i t t l e  d e g r a d a t i o n  after 3 weeks exposure to d i r e c t  s u n l i g h t  
PCB's  a r e  s t r o n g l y  absorbed on p a r t i c u l a t e s  or  sediments i n  a q u a t i c  systems ( s t r e a m  

Yixed in a c t i v a t e d  s l u d g e ,  b iodegradat ion o c c u r s  s l o w l y ,  b u t  o n l y  very s lowly o r  a l r  Sf 
lakes, o c e a n ,  e t c  ) 

not a t  a l l  w i t h  compounds above C14 

GENIUM PUBLISHISG I 
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XBs s l p ~  high levels of bioaccumulation i n  f a t t y  tirsuc 8nd vcry rlow metabolism, e$-. 
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ptci i l ly  for C 1 s  compounds and 8bave. They have becbmc 
environment and ih the food chain (much like DDT) since 

d r l y  dispersed i n  world-wid 
introduction i n  1929 

to the eyes, nose, and 
Lxcessive acute and chronic exposures 

Effective control of PCE discharge into the snvironluent be an ctter 1970. 
AROCLOR 1254 has a lov va or pressure, but it can be i rr i tat fn  

throat i f  misted or heated to 
may cause liver damage Chronlc e 
thermal1 There !s some evidenc 
of possigle carcinogenic r i s k  and adverse reproductive effects w i t h  t h i s  material. PC 

ear i n  the breast milk of an expored mother. 

S k i n  Contact Clean exposed sk in  vith Craterless cleaner, ui e w i t h  a d i r  osablc tope 
en vas vith soap and water. 1 remov c ntaPinate% clothing. tControl 

&aratendisposal of P C B - c o n t a d i S  &tctiafu.? 
E e Contact 

Remove to fresh air .  Get mcaicnl help if symptoms continue 
'2nge:tio; Get medical help 

roduct vapors 
osure to or i n  cstion of PCE's (CS ecially when 

oxidized) can result i n  %oracne after !-6 months. 

FIRST A!! 

Flush promptly 6 thoroughly w i t h  l o t s  of  running water for 15 minuter 

NXOSH has recommended that vomiting be induced. 
Get me ica helv i n  a11 cases of severe cxDosure. repeated exposures. or persistent 

MIS 1 
APPROVALS CRD 
Industrial Hygiene" 

L 

dnJ Cafety 5 zf-80 
MEDICAL RtVIEW t ( l n 4 9  L 9 H O  

~~ 

SECTION V I I ,  SPILL, LEAK, AND DISPOSAL PROCEDURES 
~ ~ - 

Xotify safety personnel of a l l  PCB spi l ls  or leaks Froaptly concaln rplllea mat eriai' 
Prevent i t s  release i n t o  the environment' Restrict PCB s p i l l  are4 to trained clean-IJ 
personnel, use proper protective gcar; follov an established emergency plan 

powdered, dry clay Place leakfn containers ickcd-u PCB-, and PCB-contaminated 
materials and refus i n t o  ap rove!, properly iagelcd c!osed containers €or stora e 
under controlled, &FA regulaeed cand tions prior t o  disposal 
stcrage t o  1/1/84 (Scc Sect 1 1  1 Storage 4OCFR761 4 2 .  Annuil rcport 40CFR761 45 

Destroy PCB-containing material by burning i n  an EPA approved fac i l i ty  

1 f lovfna. PCB-contaminated debris can be dispoacd of infk1dA- 

Stop leakage i f  possible Pick u s p i l l  Absorb small spills and residues using a 

FPA allows approve$ 

3ISPOSAL L i q u  
not nitable Non- ppm PCB material can be burned as above or land 1 e 

- - -  -- (See 46CFR 761, Federal Register, Vo l  41, 3 l S S l - 4 ,  66989, V o l  45, 20$73 

- -  SECTION V I I I *  SPECIAL PROTECTION INFORMATION 
?rovide h i g h l y  effective local exhaust ventilation (trap for exhaust vapors) especially 

i f  this material i s  heated o r  misted Unless authorized by EPA an isolated system 
must be used for PCBs 

For norrou:ine and emergency conditions o f  exposure U ~ C  an approved canister rebpirator 
o r  self-contained breathing equipment 

Use neoprene o r  polyethylene gloves 
and apron, safety glasscs and/or face shield, .ind othct protective clothing 7s deter- 
nined by use conditions An eyevash station and vashing faci l i t ieq should be avail- 
able t o  the work area 

including pape 
towels and clothing (see Sect VII! Provide locker and sliwcr f a c i l i t i e s  Workers 
nust be trained for PCB work, and they must follov good h RLcnic practice 

condition, and reproductive hiscorv 

?resent skin contact for those vho work vith PCBs 

?rovide for special h a n d l i n  and dis osal of  PCB-contaminated matcrials 

?rovide e-e-placement medical exams for workers viLh cmphasfs on liver function skin 
Provide annual medical ex-tms for  exposed worker: 

I- - SECTION 1x4 SPECIAL PRECAUTIONS AND COMMENTS 
?CB materials i n  containers and i n  equi ment must have proper abe ng nc u t e  

date of storage 
Long term storage requires an EPA approved fact l i ty ,  including such cr i ter ia  as roof 
and valls t o  shield from rain 
stored volume o r  twice the voiume of  the largest container, no drains o r  openings t o  
allov flow loss, and the base must be located above the 100-year f lood vater elevatloi 

Short term (up to 3g days) storage of non-hok& Pk3s1c%%e gone. 

impervious base and d i k i n g  which w i l l  contain 25% Of 

containyt iyapcct stora e fre uent y roclucis !ontamhatea vith PCBs Prevent 
Properly contafn PCBs u n t i l  legally disposed o f ,  do not 

Prevent physical dam 
inhafation of airborne PCBs Preven sk n c ntact vt!C @Bs, or v t so 

c 
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ARSEN I cl/ 

Arsenic i s  a metal that i s  present i n  the environment as a 
constituent of organic and inorganic compounds, I t  a l s o  occurs i n  a 
number of valence states. Arsenic i s  general ly  rather mobile i n  the 
natural environment, with the degree o f  mobi l i ty  dependent on i t s  
chemical form and the properties o f  the surrounding media. Arsenic i s  
a human carcinogen, it  causes s k i n  tumors when it i s  ingested and lung 
tumors when it  i s  inhaled Arsenic compounds are teratogenic and cause 

adverse reproductive ef fects  i n  animals, 

i s  associated with polyneuropathy (disarders  o f  the nervous system) and 
s k i n  l e s i on s  I t  i s  acutely tox ic  to  some ear ly  l i f e  stages o f  aquattc 
organisms a t  l e ve l s  as low as 40 ug/ l i ter  

Chronic exposure to  arsenic 

I 

Arsenic can be found i n  the environment i n  any o f  four valence 
states (-3, 0, + 3 , ,  and '5) depending on the pH, Eh, and other 
factors 
often w i l l  change forms as i t s  moves through the various media 
chemical and physical propert ies  depend on the state o f  the metalloid 
Only the propert ies  of metal l ic  arsenic a r e  presented below, properties 
o f  other arsenic compounds are often quite different 

I t  can e x i s t  as e i ther  inorganic or  organic compounds and 
The 

1/ Con i l e d  from U.S. Environmental Protect ion Agency, Office of - Enforcement. September 1985. Chemical, physical , 
and b io log ica l  properties o f  compounds present a t  hazardous waste 
s i t e s  A Fina l  Report Prepared by Clement Associates,  Inc.  , 
Arl ington, V i rg in ia .  

A1 so: United States Arnw Medical B i  oengi neeri ng Research and 
Development Laboratory (USAMBRDL). 1985. Phys ica l ,  Chemical and 
Toxicological Data Summaries of 62 Compounds Present a t  Rocky 
Mountain Arsenal. USAMBRDL. Fort Detr ick,  Frederick, HD. 
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CAS Number 7449-38-2 

Chemical Fonnula As 

IUPAC Name Arsenic 

Chemical a n d  Physical Properties 

Atomic Y e i g h t  74.91 

Boiling P o i n t  613'C 

M e l t i n g  P o i n t  817'C 

Specific Gravity 5 72 a t  20'C 

Solubil i ty i n  Water Insoluble, some sa l t s  are soluble 

Transport a n d  f a t e  

I n  the natural environment arsenic has four different o x i d a t i o n  
s t a t e s ,  chemical speciation is important i n  de termining  arsenic 's  
distribution a n d  mobility 
well a s  o r g a n i c  complexation do occur a n d  can be mediated by 
microorganisms, Arsenic i s  generally quite  mobile i n  the environment 
a n d  i s  mainly transpotted by water (WHO 1981). 
arsenic usually occurs as arsenate, b u t  under reducing conditions, 
( i  . e . ,  deeo well waters) arsenite predominates. 
environment, v o l a t i  1 iration 1s important when biological activity or 
highly reducing condi tions produce arscnine or methyl- 
arsenics. Sedimentation of arsenic in association with iron and 
a1 umfnum does occur frequently (WHO 1981 1. 

Interconversions of  the + 3  a n d  +5 states  as 

In oxygenated water, . 
In the aquatic 

In oxygenated soi l ,  inorganic arsenic i s  prevalent in the 
pentavalent ('5) form Under reducing condi tions, the trivalent form 
predomi na tes  (WHO 1981 1 Leachi ng o f  arsenates and arseni tes occurs 

3695a 
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slowly due t o  binding with hydrous oxides o f  i r on  and aluminum 
Biomethylation i n  s o i l  does occur and may be associated with the 
release o f  methylarsines in to  the a i r  (dH0 1981). P lant  uptake o f  
arsen ic  from treated s o i l s  can occur, however, accumulation i s  not 
excessive. 

Freshwater res idue data for arsenic (organic and inorganic 1 
ind icate  that  arsen ic  i s  not bioconcentrated t o  a h i gh  degree bu t  that 
lower forms o f  aquatic l i f e  may accumulate higher res idues than fish 
(USEPA 1484a. 1OcCb). 

Health Effects  

Arsenic has been implicated i n  tne production o f  s k i n  cancer i n  

humans There i s  a l s o  extensive evidence that inhalat ion  o f  arsenic 
compounds causes 1 ung cancer i n  occupationally exposed workers. 
Arseni c compounds a1 so cause noncancerous (poss i  b ly  precancerous 1 skin 
changes i n  exposed i ndi v i  dual s However, arsenic has not def i n i  ti vely 

been found t o  be a carcinogen i n  animal s tud ies  (USEPA 1984). EPA and 
tne International  Agency f o r  Research on Cancer ( I ARC )  have establ ished 

that su f f i c ient  evidence e x i s t s  t o  c l a s s i f y  arsenic as  a human 
Carcinogen (USEPA 19841, it  i s  therefore c l a s s i f i ed  as a Group A 

carcinogen (1.e. , human carcinogen) based upon evidence o f  human 
carcinogenic1 ty through inhalat ion and ingest ion  exposure, Arsenic 
compounds have been observed t o  cause chromosome damage i n  animals 
Humans exposed to  arsenic compounds have been reported t o  have an 

elevated incidence o f  chromosome aberrations. 

Arsenic compounds have been reported t o  be teratogenic , fetotoxic,  
and embryotoxic i n  several animal species,  and an increased incidence 
of mu1 t i p l e  malformations among ch i ldren born t o  women occupationally 

exposed to  arsenic has been reported. Several cases o f  progress ive 
polyneuropathy invol  v ing motor and sensory nerves and par t i cu la r l y  
a f fect ing  the extremities and myel inated long-axon neurons have been 
reported i n  indiv idual  s occupationally exposed t o  inorganic arsenic. 
Polyneuropathies have a1 so been reported following the ingest ion  of 
arseni  c-contamf na ted foods. 
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T o x i c i t y  t o  W i  1 dl  i f e  and Domestic Animal s 

Var ious  i no rgan i c  forms o f  a r sen i c  appear t o  have s i m i l a r  teve l s  o f  
t o x i c i t y  I no rgan i c  a r s en i c  appears t o  be more t o x i c  than o rgan ic  
forms Acute t o x i c i t y  t o  adu l t  freshwater animals occurs  a t  l e v e l s  o f  
a r s en i c  t r i o x i d e  a s  low a s  812 u g/ l i t e r  and a t  l e v e l s  a t  low a s  40 

r g / l i r e r  i n  e a r l y  l i f e  s tages  o f  aquatic organisms Acute t o x i c i t y  t o  
sa l twater  f i s h  occur s  a t  l e v e l s  around 15 mg/l iter,  whi le some 

inver tebrates  a re  a f fec ted  a t  much l one r  l e v e l s  (508 ug/1 i t e r )  
A r sen ic  t o x i c i t y  does no t  appear t o  inc rease  greatly with chron ic  
exposure, and i t  does not  seem tha t  a r sen i c  i s  bioconcentrated t o  a 
g r ea t  degree 

A r sen i c  po i son ing  i s  an uncomnon bu t  riot a r a r e  t o x i c  syndrome 

among domestic animals 
conges t ion )  and edema ( s w e l l i n g )  o f  the g a s t r o i n t e s t i n a l  t r a c t ,  
hemorrhage o f  the card iac  serosa1 surfaces and per1 toneum, and 
pulmonary conges t ion  and edema 
In fo rmat ion  on arsenic t o x i c i t y  t o  t e r r e s t r i a l  w i l d l i f e  was no t  
reported i n  the  11  te rature  reviewed 

Ar sen ic  causes hyperemia ( s i t e  s pec i f i c  

I t  may a l s o  cause l i v e r  ne c r o s i s  

Regu la t i on s  and Standards 

h b i  en t  Water Qual i ty C r i  t e r i  a (USEPA 1986a 1 

Aquatic L i f e  (Freshwater) 

Acute tox i c1  ty (As*3). 360 ug/l i  ter 
Chronic t o x i c i t y  (As*3). 130 r g / l i t e r  

Aquatic L i f e  (Saltwater) 

Acute t o x i c i t y  (As+3): 69 r g / l i t e r  
Chronic t o x i c i t y  (As* ’) :  36 r g / l i t e r  
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- 1/ l i m e  Weighted Average. 

Human Health 

Due t o  the carcinogenicity o f  arsenic tne ambient water criterion 
i s  s e t  a t  zero. 
t h e  ingest ion o f  contaminated water a n d  contaninated aquat ic  
organisms are. 

However, estimates o f  the carcinogenic risks from 

Ri sk 
10's 
10-6 
10" 

Concentration 
22 n g / l i t e r  
2.2 n g / l i t e r  
0.22 ng/li ter  

CAG Potency Slope f o r  Oral Exposure ( U S E P A  1986b) 15 (mg/kg/day) 

CAG Potency S1 ope  f o r  Inhalati on Exposure (USEPA 1 9 8 4 b ~  50 (mg/kg/day 

N a t i o n a l  Primary D r i n k i n g  Mater Standard (USEPAJ 50 u g / l i t e r  
(Proposed RMCL, 50 Federal Register 46461 , Wednesday November 1 3 ,  1985) 

3 NIOSh Recomnended S t a n d a r d  ( a i r ) .  Ceiling Level 2 rg/m 

3 OSrIA Standard  ( a i r )  T d ' .  500 rglm (organic  arsenic compounds) 

ACCIH Threshol d Lirni t Value 200 ,g/mJ (arsenic a n d  soluble compounds 1 

D Va lue  -7- . 
Tne DT value i s  def ined as t h a t  contaminant intake rate 

(mg/kg/day) t h a t  should n o t  induce an adverse effect t o  human health or  
should n o t  pose a risK of cancer occurrence greater t h a n  a 
predetenni ned ri sk 1 eve1 . 



For carcinogens such as arsenic,  tne D value i s  based on the 7 
USEPA Cancer Assessment Group's cancer potency slopes. The potency 
s lopes are intended to  be a plaus ib le  upper bound o f  the potency o f  a 
carcinogen i n  inducing cancer a t  low doses 
have been estimated f o r  ora l  exposure routes and for inha lat ion  
exposure f o r  arseni  c. 

The cancer potency slopes 

The DT value f o r  arsenic  i s  based on the o ra l  potency slope. The 
inhalat ion slope i s  not considered appropriate f o r  assess ing  exposure 
t o  arsenic inhaled on suspended soi l  part icu lates  because i t  has been 
developed from indus t r ia l  emission data wliicn are applicable t o  
part icu lates  smal l e r  than 10 microns. Addi t i ona l l y ,  a substantial 
port ion  o f  l a rge  inhaled part icu lates  are eventually swallowed as a 
resu'l t of rnucoci 11 i a r y  transport  processes ongoing i n  the respiratory 
t r ac t  

Ca lcu lat ion  of a DT us ing  a cancer potency slope requires 
se lect ion  o f  an acceptable cancer r i sk  level  
from loo4 to  
range of DT values i s  presented 
arsenic i s  as  fol lows 

A range o f  r i sk  l eve l s  
i s  considered f o r  a l l  carcinogens, therefore a 

Der ivat ion  of the DT values f o r  

R i s k  Level 
Dl = Potency Slope (ng/kg/day)'l 

t 1 10'' 
15 4mg/kg/day)'l 

I 6.7 x UP6 mg/kg/day 

The range o f  DT values f o r  arsenic i t  presented below. 

R i sk  Level 

6.7 x loo6 

6.7 x loo8 
6.7 

6.7 

. 
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Material Safety Data Sheet 
From Gcnium's Reference Collecuon 

Genrum Publishing Corporauon 
1145 Catal n S t m t  

Schenectady, NY 11303- 1836 USA 
QENIUY CUIUSMIMQ conc (51 8) 377-8855 

Material hame BENZENE 
Description (Orig InlUses) Used in the manufacture of medicinal chcrmcab, dyes, linoleum, avplmc dopcs, 
vrrrushes, md lacquers, and as a solvent for waxes, rcsms, and oils 

Other Designations Benzol, Phcne, Pheoylhydnde, C,H,, NlOSH RTECS No CY1400000, 

Manufacturer Conuct wur sumher or distnbutor Consult the latest ediuon of the Ckmrcolweek 

HMIS 
H 2  
F 3  R 1  
R O  I 4  
Ppc*  s 2  

CASNO 007143-2 

No 316 

BENZENE 
(Revision D) 
Issued November 1978 
Revised Apn] 1988 

Bvym Gurdr (Genium rtf 73) foi'a list of supplim 

Flash Point and Method Autorgniuon Temperature Flammability L m u  rn hr 
12'F (-11 1'C) CC 928'F (498.0 % by Volume 

SECTION 2 INGREDIENTS AND HAZARDS 

13% 7 1% 

BCOZCOC, CAS NO 007143-2 

*See NIOSH, RTECS, for additional dau with nfercnccs to rmtat~vc, muupcnc, 
nrmongcnic, urd reproductive cffccu 

- 
96 

c a  100 
- *Seesect8 K 4 

E X PO S U R E L I hl ITS 
OSHA PEL 

8-Hr W A  1 ppm 
I54410 Ceilmg 5 ppm 
Acuon L v e l  05 pprn 

?LV-TWA 10 ppm 30 m g / d  

Human, Inhalabcn, LC 
Human. Or& TO, 138 mgkg 
Human, Inhalauon. TC, 210 ppm 

ACGIH T L V ,  1987-88 

Toxicity Data. 
2000 ppmlS Mio 

3olllng Point 176'F (80'C) Water Solubility (%) SLght 
btelting Point 42'F (5 S'C) 96 Volatile by Volume I00 
Japor Pressure 75 Tom at 68'F (20'C) Molecular Welgbt 78 Gnms/Mole 
r'rpor Density (Air = 1) >1 Speclflc Gravlty (H,O x 1) 0 87865 at 68'F (2O'C) 

Lppearancc and Odor A colorless liquid, charactenstic mxnatlc odor 

SECTIOb 4 FIRE AND EXPLOSION DATA I LOWER I UPPFR 

renditions to A ~ o i d  Avoid all exposurc IO sources of ignition and to mcompauble chemcals 

latardous Products of Decomposition Toric gases like carbon monoxide (CO) may be produced dunng benzene fvcs 



No 316 BENZENE 4/88 
SECTION 6 HEALTH H A Z A R D  INFORMATION 
Benzene i s  listcd as a s u s p t c d  human cucmogen by the ACGlH 
Summary of Risks F'mlongd rlun conUct with benzene or excessive mhalauoa of its vapor may UUI headache, wulmess. loss of 
'ppetitc, md lassitude CoaUnucd expos- C8a E 8 W  CObpSC, broWhU, rad pnCUmOrrtr 
(leukermr), booe lpurrow e f f a q  md lnjuner to the blood-forrung brtw from clrrop~c bw-kvel exposurr 
Mcdlcal Conditlons Agprrvrtrd b t  Long-Term Exposure: &lmentt of dK hem. lungs, kvcr, lodayt. blood, md mtnl 
m o u s  v t e m  (CNS) m y  k ~0nCDcd by ~ X ~ ~ S U I ' C  Admuuter pnplrcemcat md piodic did ulm~ emphuumg the+ organs' 
funcuons W rrrpclgn workem who test positave Target Organs: Blood, CNS, bone =W, eyes, tpb uppa rrspmtory mct 
(URT) Primary Entry slun c o n u c ~  mhdulon Acute Effects* Duzmcss, mental duUoeu. DWKI, herdache, f & p ,  md 
giddiness. Chronic Effects Possible cmea (kukcrmr) 
FIRST AID 
Eyes lmwdirtcly flush eyes, mcludmg under the eyekds geatly but Ummughly witb plenty of mnnang wcoa far at krct 15 w u t u  
Skin Immediately w u h  thc affected (pu mth soap and wrta 
Inbdation. Remove the exposed penon to b s h  w, rrrtac War rppporr hu or ha b m h g  U needed 
Ingestloo: Neva g ~ v e  mythmg by mouth to romsoae who k UO~OOYIOUS ar unwbhq Do not mduce Vormtiog bsuwc of the 
posubthty of aptnuon. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
mcdfcrl ossslstrncc for further trcrtment, observrtlon, rad support rfter flrst .Id 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spl 1VLc.k NoUry safety patonnel, provide vtaUuloa, md ekrmnrte dl seww of iptlun d i r t t l y  ckroup pasomel need 
protatloo agatnsl contact with rod ihrlrtron of vapor (see sect 8 )  Coatam I g  spdh cud aoUat wutc  ar 8btwb u with m men mrtmrl 
such u w d ,  earth or wmcuhte Use wospuhng took to place wutc liquid or rb#o!tmt mto cbuble ~ U m n r  fa dupotal Keep 
mute out of Y W e n .  wrtcrshcd& md wIIcrwl)rL 
Waste Disposal Conuct your supplier or 8 hcensed coatnctor fadeuJod tccomwDdlLloDt fordupowl. FO~OW Fedcad, state, aad 
local regularrons 
OSHA Dcslgnations 
Au Conclnunant (29 CFR 1910 IO00 SubpmZ) 
EPA Designations (40 CFR 302 4) 
RCRA Hwrdous Wastc, No UO19 
CERCLA Hazardous Substance, RcpoNble Quantity IO00 Ibr (454 kg) 
SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles Always w a r  prowuve eycglutts or chermcal safery goggles Whnt splashiag ir possible. wear a ikll face #held Follow tht 
eye aud face protcctloa guidekpes IO 29 CFR 1910 133 RcspIrrtor* Wear r NIOSH-rpprpvcd rrsplntol per the NIOSH Pa& Gudc 
10 C k a l  Hazards for the maximum-use anenuauons M&O~ the exposure lrmu ated m rcctlon 2 Follow Le xespurbor guidelmes to 
29 CFR 1910 134 For emergency of nomuUnc Use (e g , Cleming rrxtOr vetseh 01 StOnge uoks), We8l111 SCBA With 8 fUu frCepicCe 
operated in the prcssurcdcmaad or positme-pressure mode Warning Au-pun@ing respaaton wU nof protect workas m oxygen- 
deficient amosphens Other Wear inpewlous gloves, boots, aprons gauntlets ctc, to prevent any possibrlity of skm copuCt wth OUJ 
suspecccd human cucmogeo Vcntllrtlon Install and opentc general md bcd ventlturon systems powerful enough to mmtu 
urborne levels of bcnlrne b l o w  the OSHA PEL standard ciud in section 2 
SafctJ Stations Make eyewash statloas. wrshtng fulkua, and s8fety showers rvulrblc m w md handbig UCIS Contamlnrted 
Equipment Contact lenses pose a special hrurd, soft leases amy absorb untanU and rll lmKs ConcCDtrrtc them Do no( wear UnUft  
lenses KI any work aEa Remove csnumnatcd clothing and launder it before wernng it 8gato, clan thrs mrtcnrl Irom shoes md 
eguipmcnt Comments Pracuce good pemml hygiarc, dW8yS wrrh thoroughly rher uwg uls matend Keep 1 off of your ClOthlnp 
md equipment Avold transfernag it from pur hads  to your m0ur)l whk ertmp, bmkrpg, or smohog Do nol US dnnL, Or smoke 
m y  work area Do not mhale knt tm vrport 

SECTION 9, SPECIAL PRECAUTIONS AND COMMENTS 
StorsgeISegregation S t m  bentcae I r cool, dly, welt-ventrlu6d mer rwry from sourcef of qmltoa urd rocompatibk chemuds 
Spcclal Handllng/Storage Rotcctconulnar horn phpicddrmrge u e c r n u l l y ~ u n d  md bond rll meUl c00ut~erS Used Lo 
shippiog or Uansfemng opcnUom FoIIow 
Engineering Controls All cngmeemg systems @roducclon, tnnspo-a, e t  ) must k Of muumumexploSi~-p~fdeslgn @On- 
spPriung, eleccnully grounded and bond&, etc ) 
Comments If possible, substlattc less tom tolvenU for kntcne, UK thrs mrtcnd wth e x m e  uuIK)n rad ody d i t  i s  rbtolulcly 
essential 

=st imponrnt health hazards ue a a r  

p U U  of 29 cm 1910 la8 

Transportation Data (49  CFR 172 101-2) 
DOT Shipping hnmc Benzene DOT Label Flammable Lquid IMO Label  Flammable kquld 
DOT Class Flunmable t q u i d  DOT ID ho UN1114 IMO C h S  33 



MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTADY NY 12303 1836 USA 

SECTION 11, INGREDIENTS AND HAZARDS 
BerYllium 

-- 
(518) 377 8855 OIWIUM rUIUtnln0 Con 

t 
> 9 7 1  

59  I No 

SECTION I V ,  FIRE AND EXPLOSION DATA 
Flash Point  and Method I Autoignition Temp. I PlarmP.bility Limit8  In A i r  

N/A ]Powder ca. 1200 F I Du8t explor ion  haz8rd 

BERYLLIUM 
HETAL/POWDER 

LOWER UPPER 

btc A p r i l  1980 _ _ _ _  
SECTION I a  MATERIAL IDENTIFICATION 

UTERIAL, NAME BERYLLIUM METAL/POWDER 
ITHER DESIGNATIONS Glucinium, Glucinum, Be,  CAS 1007 440 417 
WWFACTURER Material le a v a i l a b l e  from r e v e r a l  r u p p l i e r s ,  inc luding.  

CERAC, Inc .  
P.O. Box 1178  
Mllwaukee, W I  53201 

B r w h  Wellman 
Metal 6 Oxide Div 
Elmore. OH 43416 

BeGllium Oxide I '  3 f  

an 8-hr TWA of 1 pg/m3 with a c e i l i n g  o f  5 l~g/m3 (15 
C u r r e n t  (1979)OSHA and ACGIX TLV In 1975 OSHA proposed 

sample), OSHA b e l i e v e s  t h a t  beryl l ium and i ts  compoun 
should be t r e a t e d  as a carc inogenic  t h r e a t  t o  man 
(The proposed OSHA standard i s  r t i l l  under review, but  
is expected to i s s u e  f n  1980.) 

Human, i n h a l a t i o n  
TCLo 300 mg/m3, 
pulmonary effect8 

Rabbi t ,  intravenour 

n e o p l a r t i c  effects 
TDb 2 0  mg/kg, 

SECTION 111, PHYSICAL DATA 
Boiling point  a t  1 atm, deg C ----- 2970 S p e c i f i c  g r a v i t y  a t  20 C -----0- 1.848 
Vapor pressire at  1910 C, mu Hg -- 7.6 Melting p o i n t ,  d tg  C ----------- 1278*5 
IJater r o l u b i l i t y ,  hot  water --- S l i g h t  Atomic weight ------------ 9.01 

kppearance 6 Odor' 
metal, no odor. 

c o l d  water --- I n r o l .  
A grayirh-vhi te  metal (hexagonal cryrtal r t r u c t u r e )  a180 88 powderec 

GENIU'PUBUSHING 



No. 99 

Flush eyes thoroughly with running water for 15 mlnutes, including under 

Wash affected area thoroughly with soap and water after removing con- 
Get medical attention 

lothing If skin is broken, get medical attention. 
Remove to fresh air. Restore breathing and support vith oxygen as needed. 
and at rest Get medical attention. 

SECTION V I I .  SPILL, LEAK, AND DISPOSAL PROCEDURES 
If ovdered metal I s  s illed, not1 y sa ety personne . xc u e 8 tom area exce 
cfean-up personnel w!th protecti5e c&pmcnt againit ckticf or'fnkalation hazer!: 
Provide ventilation and remove sources o f  heat or ignition. 
methods such as vacuuming or wet mopping, prevent dusting conditions. 
scrap In sealed container for recovery or disposal. 

to the supplier in a mutually acceptable form 
cycle must be handled in accordance with Federal, State, and Local regulations 
Burying in an approved landfill, or burning in an approved incinerator with a 
scrubber, followed by burying the realdue8 in an approved landfill, have been uaed 
in the mast. 

Pick up powd r s ills by 
coflect pattie 

Scrap or waste material disposal is best accomplished by arranging to return DISPOSAL 
Beryllium waste unsuitable for re- 

SECTION V I I I .  SPECIAL PROTECTION INFORMATION 
solate workplaces vhere ber 111 dust and fume are generate rov e a equate 
and local exhaust ventilatron $ith filtration to purify re&clEd ai! an! to prof:? 
the external environment) to meet TLV requirements Provide approved respirators for 
emergency and nonroutine use above the TLV High efficiency filter masks are sui ab1 

f ull-Facepiece respirator is nee8ed above 10 ug?m8. 
When 

exposed above the T L Z  a chan e of clean protective c othing and a shower at the end 
of  the day io re uired 
launderer ) 
clothing 

as hi h as 50 ug/d use air-sup lied or self-c n ained respirators above 50 pg/m 5 

Avo P d carrying beryllium particulate outside the workplace on hair or 
forkers may requite bod -covering protective clothing, floves and safety goggles 

(Wask protective clothing with suitable protection for the 

Eyevash stations and safety showers should be available. I Honitor the workplace to properly determine and control exposure to btrylli~. 
I SECTION I X .  SPECIAL PRECAUTIONS AND COMMENTS 
Use only with adequate ventilat on where A c a n  become alrborne. w en 

I s  heated (as in welding or sintering p:ocesser) hazardous levelsnof %%e. c a ~ b e ' ~ ~  
erated ,Store in clean, dry place away from incompatible materiels (ace Sect V) in 
lov fire-hazard area. Protect containers from physic81 daamge. Label clearly. 

Use good housekeeping practices to prevent accmlation of &-containing de osits G i u  

ireclude from exposure those with pulmonary dlsea8e. chronic skin, liver, heart, or 
kidney conditions, abnormal chert X-ray or  blood count, or vital capacity depression 
greater than 10% 

or 1 a 

replacement and annual medical exams to thore who may be cxpoaed above &e TLV. 

Provide worker training. 
DOT Classification of powder - POISON B t 

on 

ate 
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Occupational Health 
Cadmium Dust 

INTRODUCTION 
This guideline IS intended as a source of information for 
employees, employers, physicians, industtlal hygienists, 
and other occupational health professionals who may 
have a need for such information It does not attempt to 
present all data, rather, it prescnts pertrnent information 
and data in summary form 

APPLICABILITY 
The general guidelines contiuned in this document 
apply to all cadmium dust Physical and chemical 
properties of several specific compounds are provided 
for illustrative purposes 

I SUBSTANCE IDENTIFICATION 

Cadmium metal dust 
Formula Cd 
Synonyms None 
Appearance and odor Odorless, gray powder 

Cadmium oxide dust 
Formula CdO 
Synonyms None 
Appearance and odor Odorless, brown solid or blue- 

black solid 

Cadmium sulfide dust 

Formula CdS 
Synonyms Greenockite 
Appearance Yellow-orange solid 

Cadmium chloride dust 
Formula CdCla 
Synonyms None 
Appearance White solid 

Guideline for 
Cadmium)* 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for cadmum dust I 0 2  
milligram of cadmium dust per cubic meter of (ur (mg/ 
ma) averaged over an eight-hour work shift, with a 
ceding level of 0 6 m u m 0  NIOSH has recommended 
that the permissible exposure l m t  be reduced to 40 
mcrograms of cadmium per cubic meter of au (pg/ma) 
averaged over a work shft of up to 10 hours per day, 40 
hours per week, with a ceiling level of 200 puma 
averaged over a 15-minute period The recommenda- 
tions in this guideline supplement the recommendations 
in the NIOSH Cntena Document for Cadmium, which 
should be consulted for more detiuled information 

HEALTH HAZARD INFORMATION 
Routes of exposure 

Cadmium dust can affect the body if it is inhaled It can 
also affect the body if it IS swallowed 
Effects of overexposure 

I Short-term Exposure Cadmum dust may cause irnta- 
tion of the nose and throat If enough has been inhaled, 
after a delay of several hours, a person may alqdevelop 
cough, chest pan,  sweating, chills, shortness of breath, 
and weakness Death may occur Ingcstlon of cadmum 
dust may cause nausea, vomiting, diarrhea, and abdom- 
nal cramps 
2 Long-term Exposure Repeated or prolonged expo- 
sure to cadmium dust may cause loss of sense of smell, 
ulceration of the nose, shortness of breath (emphyse- 
ma), kidney damage, and mild anemia Exposure to 
cadmium has also been reported to caw an mcreased 
incidence of cancer of the prostate in man Injections of 
cadinium sulfate in animals have been reported to cause 
malformation in their offspnng 
3 Reporting Signs and Symptoms. A physician should be 
contacted if anyone develops any signs or symptoms 
and suspects that they are causcd by exposure to 
cadmium dust 

Recommended medical surveillance 

These recommendations reflect good industrial hygiene and medcal surveillance practices and their implementation will 
assist in achieving an effective occupational health program However, they may not be sufficient to achieve compliance 

with all requirements of OSHA regulations 

U S DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Dtsease Control 
National Institute for Occupational Safety and Health 

U S DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 
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The following medical procedures should be made 
available to each employee who is exposed to cadmium 
dust at potentially hazardous levels 
I Initial Medical Examination 

-A complete history and physical examination The c rpose is to detect pre-existing conditions that might 
place the exposed employee at increased risk, and to 
establish a baseline for future health monitonng Exami- 
nation of the respiratory system, liver, kidneys, pros- 
tate, and blood should be stressed 

-Urinalysis Since kidney damage has been observed 
in humans exposed to cadmium, a urinalysis should be 
obtained to include, at a minimum, specific gravity, 
albumin, glucose, and a microscopic on centrifuged 
sediment In addition, the unne should be examined for 
low molecular weight proteins by use of 3% sulfosahcy- 
I C  or other acceptable techniques 

-14” x 17” chest roentgenogram Cadmium causes 
human lung damage Surveillance o f  the lungs is indi- 
cated 

-Liver function tests Cadmium may cause liver 
damage A profile of liver function should be obtained 
by utilizing a medically acceptable array of biochemical 
tests 

-FVC and FEV (1 sec) Cadmium is reported to 
cause decreased pulmonary function Penodic surveil- 
lance is indicated 

, 2 Periodic Medical Examination The dorementioned 
medical examinations should be repeated on an annual 

asis, except that an x-ray is considered necessary only 
en indicated by the results o f  pulmonary function 

Urine protein measurements should be made available 
every four months 

Summary of toxicology 
Cadmium dust causes both acute and chronic effects It 
is less toxic than cadmium fume, because dust has a 

the dust, physiologic effects similar to those arising 
from fume exposure could be expected The acute 
effects primarily involve the lungs but may also affect 
other organ systems Most acute intoxications have 
been caused by inhalation of cadmium fume at concen- 
trations which did not provide warning symptoms of  
irritation The average concentrations of fume responsi- 
ble for fatalities have been 40 to 50 mg/ms for 1 hour, or 
9 mg/ma for 5 hours Non-fatal pneumonitis has been 
reported from concentrations o f  0 5 to 2 5 mg/ms, while 
relatively mild cases have been attributed to even lower 
concentrations Following an asymptomatic latent 
period o f  4 to 10 hours, there is characteristical naso- 
pharyngeal irritation followed by a feeling of chest 
constriction or substernal pain, with persistent cough 
and dyspnea, there may also be headache, chills, muscle 
aches, nausea, vomiting, and diarrhea Pulmonary 

ema may then develop and progress rapidly, with a creased vital capacity and markedly reduced carbon 
monoxide diffusing capacity Cyanosis may be intense 

I 

, Q  ting, or by signs and symptoms of respiratory disease 

I 
I larger particle size than fume, at high concentrations o f  

I 

I 

I In about 20% of the cases the dyspnea is progressive, 

accompanied by wheezing or hemoptysis, and may 
result in death within 7 to 10 days after exposure, at 
autopsy the lungs are markedly congested, and there IS 

an intra-alveolar fibnnous exudate, as well as alveolar 
cell metaplasia Among survivors, the subsequent 
course is unpredictable most cases resolve slowly, but 
respiratory symptoms may linger for several weeks, 
while impairment of pulmonary function may persist for 
months In experimental animals, cadmium exposure 
has caused pulmonary fibrosis, but this has not been 
documented in humans In one fatal human case, in 

addition to lung abnormalities, there was renal cortical 
necrosis Absorbed cadmium is retained to a large 
extent by the body, and excretion is very slow Contin- 
ued exposure to low levels of cadmium in air has 
resulted in chronic poisoning charactenzed by irrevers- 
ible lung injury of an emphysematous type, with abnor- 
mal lung function and urinary excretion of a specific 
low-molecular-weight protein which may be associated 
with renal dysfunction Clinical evidence of the cumula- 
tive effects of cadmium may appear after exposure has 
terminated, the disease then tends to be progressive 
The frequency of Occurrence of proteinuna increases 
with length of exposure those exposed to cadmium 
compounds for less than 2 years had no proteinuria, 
whereas most o f  those exposed for 12 years or more had 
proteinuria with little other evidence of renal damage 
The urinary excretion o f  cadmium bears no known 
relationship to the seventy or duration of exposure and 
is only a confirmation o f  absorption Other conse- 
quences o f  cadmium exposure are rhinitis, occasional 
ulceration o f  the nasal septum, damage to the olfactory 
nerve, and anosmia The long-term ingestion of water, 
beans, and rice contaminated with cadmium has been 
proposed as the probable cause of a cnppling condition 
among Japanese women who have had multiple preg- 
nancies, severe pain in the back and joints, a waddly 
gait, osteomalacia, spontaneous fractures, and occasion- 
al fatal renal failure are characteristics o f  the disorder, 
which has been termed “itai-itai ” Subcutaneous injec- 
tion of cadmium metal suspended in fowl serum pro- 
duced rhabdomyosarcomata in rats, cadmium sulfate in 

sterile distilled water produced sarcomata, and cadmi- 
um chloride solution produced pleomorphic sarcomata 
at the injection site Increased incidence o f  prostatic 
cancer has been reported following occupational expo- 
sure to cadmium Cadmium sulfate injected into the 
lingual vein o f  female hamsters on day 8 of pregnancy 
caused a high incidence of resorption and malformed 
offspring, acute necrosis o f  rat testes follows large doses 
orally or parenterally, but testicular effects have not 
been reported in humans 
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CHEMICAL AND PHYSICAL PROPERTIES 
Physical data-Cadmium metal dust 
1 Molecular weight 112 4 
2 Boiling point (760mm Hg) 767 C (1412 F) 
3 Specific gravity (water = I) 8 642 
4 Vapor density (air = 1 at boiling point of cadmi- 

5 Melting point 321 C (aoS F) 
6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubility in water, gA00 g water at 20 C (68 F) 

Insoluble 
8 Evaporation rate (butyl acetate = 1) Not apphca- 

ble 
Physical data-cadmium oxlde dust 

um metal dust) Not applicable 

1 Molecular weight 128 4 
2 Boiling point (760 mm Hg) 900 C (1652 F) (sub- 

3 Specific gravity (water = 1) 6 95 or 8 15 
4 Vapor density (air = 1 at boiling point of cadmi- 

5 Melting point 900 C (1652 F) (sublimes and de- 

6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubility in water, g A 0 0  g water at 20 C (68 F) 

0 0005 
8 Evaporation rate (butyl acetate = I) Not applica- 

ble 
Physical data-cadmium sulfide dust 

limes and decomposes) 

um oxide dust) Not applicable 

composes) 

1 Molecular weight 144 5 
2 Boiling point (760 mm Hg) Sublimes in N, at 980 

3 Specific gravity (water = 1) 4 82 
4 Vapor density (au = 1 at boiling point of cadmi- 

5 Melting point 1750 C (3182 F) at 100 atm 
6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubility in water, g/100 g water at 20 C (68 F) 

00001 
8 Evaporation rate (butyl acetate = 1) Not apphca- 

ble 
Physical dataF-dmlum chloride dust 

C(1796F) 

um sulfide dust) Not applicable 

1 Molecular weight 183 
2 Boiling point (760 mm Hg) 960 C (1760 F) 
3 Specific gravity (water = 1) 4 047 
4 Vapor density (ar = 1 at boiling point of cadmi- 

5 Melting point 568 C (1054 F) 
6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubility in water, gA00 g water at 20 C (68 F) 

I 4 0  
8 Evaporation rate (butyl acetate = 1) Not apphca- 

ble 
Reactivity 

um chlondc dust) Not applicable 

1 Conditions contributing to instability None haz- 
ardous 

2 Incompatibilities Contact of cadmium metal dust 
with strong oxidizers or with elemental sulfur, selenium, 
and tellurium may cause fires and explosions 

3 Hazardous decomposihon products Toxic gases 
and vapors (such as cadmium oxide fume) may be 
released in a fire involving cadmium dust 

Flammability 
4 Special precautions None 

1 Flash pomt Not applicable 
2 Autoignition temperature 250 C (482 F) (layer) 

3 Mimmum explosive dust concentration Data not 

4 Extinguishant Dry powder for metal fires 

(cadmium metal dust) 

available 

Waning propertiea 
Grant states that “cadmium IS a very toxlc metal which 
gwes off fumes when burned or heated strongly Char- 
a c t e n s t d l y  these fumes cause dryness and untation of 
the throat, followed m a few hours by nausea and 
diarrhea Smarting of the eyes occurs relatively infre- 
quently, and no injury to the eyes of human beings has 
been reported Neither eye nor respiratory irritation 1s 
enough to prevent exposures which may cause S C ~ O U S  

systemic poisoning and damage to the lungs ” 

MONITORING AND MEASUREMENT 
PROCEDURES 

Eight-Hour Exposure Evaluation 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level Air samples should be taken m the 
employee’s breathng zone (air that would most nearly 
represent that inhaled by the employee) 

Ceiling Evaluation 
Measurements to determme employee ceiling exposure 
are best taken dumg penods of mmulmum expected 
airborne concentratrons of cadmium dust Each mea- 
surement should consrst of a fifteen (15) minute sample 
or senes of consecutive samples totalling fifteen (15) 
minutes in the employee’s breathing zone (at that 
would most nearly represent that inhaled by the em- 
ployee) A minimum of three (3) measurements should 
be taken on one work shift and the highest of all 
measurements taken is an estimate of the employee’s 
exposure 
Method 

Sampling and analyses may be performed by collection 
of cadmium dust on a filter, followed by treatment with 
nitric acid, solution in hydrochlonc acid, and atomic 
absorption spectrophotometric analysis An analytical 
method for cadmium dust IS in the NIOSH Manuof of 
Analytical Methods, 2nd Ed , Vol 3, 1977, available 
from the Government Printing Office, Washmgton, 
D C 20402 (GPO NO 017-033-00261-4) 
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RESPIRATORS COMMON OPERATIONS AND CONTROLS 

Good industrial hygiene practices recommend that 
engineenng controls be used to reduce environmental 

ncentrations to the permissible exposure level How- (It er, there are some exceptions where respirators may 
be used to control exposure Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations I f  the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce- 
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health 

In addition to respirator selection, a complete respira- 
tory protection program should be instituted which 
includes regular training, maintenance, inspection, 
cleamng, and evaluation 

PERSONAL PROTECTIVE EQUIPMENT 

If employees’ clothing has had any possibility of 
being contaminated with cadmium dust, employees 
should change into uncontaminated clothing before 
caving the work premises 

Clothing which has had any possibility of being * ontaminated with cadmium dust should be placed in 
closed containers for storage until it can be discarded or 
until provision is made for the removal of cadmium dust 
from the clothing I f  the clothing is to be laundered or 
otherwise cleaned to remove the cadmium dust, the 
person performing the operation should be informed of 
cadmium dust’s hazardous properties 

Employees should be provided with and required to 
use dust-resistant safety goggles where there is any 
possibility o f  cadmium chloride dust contacting the 
CY- 
* Where there is any possibility that employees’ eyes 
may be exposed to cadmium chloride dust, an eye-wash 
fountain should be provided within the immediate work 
area for emergency use 

SAN ITATl ON 

Workers subject to skin contact with cadmium dust 
should wash with soap or mild detergent and water any 
areas of the body which may have contacted cadmium 
dust at the end of each work day 

Eating and smoking should not be permitted in areas 
ere cadmium dust IS handled, processed, or stored a mployees who handle cadmium dust should wash 

their hands thoroughly with soap or mild detergent and 
water before eating or smoking 

The following list includes some common operations in 
which exposure to cadmium dust may occur and con- 
trol methods which may be effective in each case 

Operation 

Liberation from 
fabrication of cadmium- 
plated marine, aircraft, 
and motor vehicle 
equipment for 
corrosion-resistant 
coatings 

Liberation during 
processing of cadmium 
metal 

Liberation in synthesis 
of cadmium compounds 

Liberation in 
manufacture and 
fabrication of cadmium 
alloys, recovery from 
flue dusts during 
smelting of lead and 
zinc operations 

Liberation during 
manufacture of nuclear 
reactor rods 

Controls 

Local exhaust 
ventilation, personal 
protective equipment 

Process enclosure, 
local exhaust 
ventilation, personal 
protectwe equipment 

Process enclosure, 
local exhaust ventilation 

Local exhaust 
ventilation, personal 
protectwe equipment 

Process enclosure, 
local exhaust ventilation 

EMERGENCY FIRST AID PROCEDURES 
In the event of an emergency, institute first aid proce- 
dures and send for first aid or medical assistance 

Eye Exposure 
If cadmium dust gets into the eyes, wash eyes immedi- 
ately with large amounts of water, lifting the lower and 
upper lids occasionally If irntation is present after 
washing, get medical attention Contact lenses should 
not be worn when working with this chemical 

Skin Exposure 
If cadmium dust gets on the skin, wash the contaminat- 
ed skin using soap or mild detergent and water Be sure 
to wash the hands well before eating or smoking and at 
the close of work 

Brea tbing 
If a person breathes in large amounts of cadmium dust, 
move the exposed person to fresh air at once If 
breathing has stopped, perform artificial respiration 
Keep the affected person warm and at rest Get medical 
attention as soon as possible 

Swallowing 
When cadmium dust or liquids containing cadmium 
dust have been swallowed and the person is conscious, 
give the person large quantities of water immediately 
After the water has been swallowed, try to get the 
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, a  
person to vomit by having him touch the back of his 
throat with his finger Do not make an unconscious 
person vomit Get medical attention immediately 

Rescue 
Move the affected person from the hazardous exposure 
If the exposed person has been overcome, notify some- 
one else and put into effect the established emergency 
rescue procedures Do not become a casualty Under- 
stand the facility’s emergency rescue procedures and 
know the locations of rescue equipment before the netd 
(VISCS 

SPILL AND DISPOSAL PROCEDURES 
Persons not weanng protective eqwpment and cloth- 

ing should be restnctcd from areas of releases untd 
cleanup has been completed 

If cadmium dust is released in hazardous concentra- 
tions, the following steps should be taken 
1 Remove all ignition sources 
2 Ventilate area of release 
3 Collect released mated in the most convenient and 
safe manner for reclamation or for disposal in sealed 
conainers in a secured sanitary landfill 

Waste disposal method 
Cadmium dust may be disposed of in sealed containers 
in a secured sanitary landfill , 
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RESPIRATORY PROTECTION FOR CADMIUM DUST (AS CADMIUM) 

I 

Minimum Respiratory Protection. 
Required Above 0 2 mg/ma 

Dust Concentration 

1 mg/ma or less Any dust respirator, except single-use 

2 mg/ma or less Any dust respirator, except single-use or quarter-mask respirator 

Any high efficiency particulate filter respirator 

Any supplied-air respirator 

Any self-contained breathing apparatus 

10 mg/ma or less A high efficiency particulate filter respirator with a full facepiece 

Any supplied-air respirator with a full facepiece, helmet, or hood 

Any self-contained breathing apparatus with a full facepiece 

40 mg/ma or less A powered air-purifying respirator with a high efficiency particulate filter 

A Type C supplied-air respirator operated in pressure-demand or other positive 
pressure or continuous-flow mode 

@ e a t e r  than 40 mg/ms or 
dntry and escape from 
unknown concentrations 

Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode 

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positwe pressure or continu- 
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other positive pressure mode 

I ~~ 

Fire Fighting Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode 

Any dust respirator, except single-use 

Any escape self-contained breathing apparatus 

Escape 

~ 

'Only NIOSH-approved or MSHA-approved equipment should be used 
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SECTION 2. INGREDIENTS AND HqZBBPS 
CaiLium Mctal, CAS No 74467@2 

No 221 

CALCIUM METAL 

Material Safety Data Sheet 
From Genium's Reference Collection 

C en iu  m Publish i ng Corpordtion 
1145 Catalyn Street 

Schenecradv. NY 12303-1836 USA 

k EXPOSURE LIMITS 
100 Element Cakium No Exposurc Limu 

Glrbluhed 

({le) 377-8855 GCNiUY puauswNG CoRP I Issued November 1987 
SFCTION 1 MATERIAL IDENTIFICATION 2 d  

Calcium plus walcr yields crlcium hydroxide, CI(OH),, hrvmg Ute 
CAS ho 1305-62 0 and rhc NlOSH RTECS No EW2800000 with the 

ACGlH 1 LV 1987 88 
TLV I WA 5 mgm' 

following data 

M J t e r i r l  \ame CALCIUM METAL A 

M i f i i a l  Isotopes "CI and "Ca  pose 
a ndiahoa hazard, UKy ermi gamma 
ndi8!lOfl 

Dewript ion  (Origln/t'\k\) 
and lead 

Produccd by clccUOlysis of calcium chlmdc Uscd in alloys of alumnum, coppcr, 

Flaqh Point and Method Autoignioon Ternparrun - --- -- .- 
Flammablc Solid Not Applicrbk 

Flammability tUnru m Air Not Not 
Applicablc -- 

Not Applrrble Applicable 

I I 

SECTION 3 PHYSICAL DATA 
Boll lng Point  2703 F(1484 C) M e l t l n g  Polnt 15442'F (839'C) 
Water  So lubl l l ty  Reacts Violently wilh Water* 
Specif ic  G r w l t y  (H,O = I )  I 5  

Molecular Wtlgbt 40 Os GrunslMolc 
pH. W8W S o l u t ~ ~ o  Alkdmc @H >f) 

'Solublc in wakr fonnmg rhc hydroxide, soluble IO r i d s  fonnmg salu 

dppcarance a n d  O d o r  Silver-whik, cryslalhne, lustmus mtrrl, cMithes Io blue-gray-whir 013 exposure Io 811 Odorlcsc 

Comments Calcium metal is soluble in alcohol. Irnmon18. and dilutc r i d s  

SECTION 4 FIRE AND EXPLOSION DA TA ! L O W E R  UPPER 

SECTION 5 REACTIVITY DATA 
X c i u m  mctrl is not stable Hazardous p o l y m t n u l ~ o n  is wl lurowo lo occur 

Zhemicvl Incompat lb l l l t l es  H a n d o u t  rtlcLIoIIs mvolving th~s rrmcrul occur mlh ur, most ur, water, rcidr, Strong OXidiZing agenu. 
ilcohols and halogens Conuct with alkali hydroxides or urbonrW m y  uw deWrarron 

Zondltions tu Avold This maknr l  may ipniu sponUncously if exposed to a 0  or kept to the p r r t e ~ e  of mosUte Store in m i g h t  
:ontaincn or under oil (scc sect 9 )  Calcium metal CM develop explosive pcuws UI c o n m n m ,  ketp lhcm dry at 811 ti*S 

l a t a r d o u s  P r o d u c t s  of D t c o m p o s l t l o n  TOXIC cdcium o x u k  fumer, whrch caarc8ct w~rh w r m  to p d u c c  herb calclum hydmrlde 
:OITOSIVC) and flammable hydrogen gar ( e x p l o u ~ a  h u u d )  

:omrnentc Calcium meul reacts with water considerably I u s  Uan sodium metal does 

I 
I 

I 



No 221 CALCLW MlTAL 11/87 
S E C T I O N  6 H E A L T H  HAZARD INFORMATION 
Calcium melal IS not hskd as a carc~~~op;eo by the NTP. IARC. or OSHA 
Summar) of Rlsks Th~s mtcnal i h a n k u l  or fd bsw&wed. mhiled as a rmst (calcium hydroxide), dust, or fume, OT absorbed 
though the skm or mucous membranes Solid calcium metal will CIUSe skin and eye bums bccause i t  macu with moisture to form 
corrosive calcium hydroxide Fumes from burning calcium mclal (calcium orde) arc highly muting to skm, eyer and mucous 
rrcmbranes mcluding the upper resplntory tract Medlcal Condltlons Aggravrted by Long-Term Exposure None r e m d  
Target O r g a w  Eves skm, mucous membranes (upperrespiratory tract) Prlmary Entry Inhalabon, igestion, skrn and eyc 
cGnhb A. 
may CJJX rcsymmry tmtation. cough. difficulty IO breathing (dyspnea), and chcmacal pneumoni~~~ Chronlc Effects Prolonged 
InhakJLfi of dust ur fume may cause severe mucous mcmbrure mtation, chcrmcal pncumonitu 
F I R S T  AID Eye Contact Flush eyes, mcludmg under the eyelids. promptly rad gently with plenty of runnmg warn for I5 
rmnuks If bums uc present reek mcdiCJ1 help immediately Skln Contact Remove crlcium meulcoacammated mrtenal immedi- 
ately with a dry cloth Wash with large amounls of water until all of the chemical u removed In cue of chemcd bum, h u t  as ladluted 
Inhrlatlon Remove victim LO fresh au, restore &or support hu bmthmg IS needed Keep hun warm and a t e  Ingestion If 
swallowed. and victim u cooulous, give hm large amounts of water lo dilute lhc aka  Do not lnduce vomllng A gasrnc lavage can be 
used by trrrncd staff Never give rnythmg by mouth to someone who is uncoDtCmus 

G E T  MEDICAL H E L P  (IN PLANT, PARAMEDIC,  COMMUNITY) FOR ALL E X P O S U R E S  Seek prompt 
medlcal assistance for further trertmeat,  obrervatlon, rnd support after ant ald 

e F:cc’, Corrosive and imtating to body tissue May cause skm bums and comcal damage Inhalauon of dust or fume 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak Do not much spilled crkium mctal Wear pro(ective apparel Do 001 smoke or p l r e  name or idl10n LOUICES near a spill 
aka  Do wt allow warn to tduch spdled mavnal or to get inside con~mert  Ur a cover @Iahc sheet) lo p6veot wrtn  or run from 
dlrsolving spilled rnatenal or to p v e o t  ib spreading l r o l a ~  ha& uu rod kecp nonessential personael away from spdl or leak sile 
Shovel small dry spllls into a dry conmner and cover it tightly Movc containers away from spill to a safe ma. Take up small spills with 
sand or an absorbent matenal and contain i t  as described above DJtc the flow of luge calcium metal rod warn spills with mil, sandbags, 
or concrete Keep the waste from entcnng dram or ope0 sewm Wear fully protcctlve gear 
Waste Disposal You may dllute residual spilled matenal wilh water jcu Conuct your supplier or a licensed cwtrrctor fordctliled 
rccommcndauons Follow Federal. state, and local regulations 

OSHA Deslgnatlons 
Air Conlanunant (20 CFR 1910 loo0 Subpart Z) Not Luted 
EPA Deslgnatlons (40 C F R  302 4) 
RCRA Hazardous Waste, No DO03 (Reactivity) 
CERCLA Hais-dous Substance Not Listed 

SECTIOh 8 SPECIAL PROTECTION INFORMATION 
Gcggles Follou rhe eye and face-protection guidclmes of 29 CFR 1910 133 Wear chcmcal splash-proof md dust-rcurtanl safety 
goggles andlor a faceshield (8” rmairnum) with approved safcty glasscs LO prevent eye and face contact with calcium =tal 
C, Ir es Wca, appropnate heavyduty chermcal resistant glove 
F Y ~  ~r - cy a dusvms respuar  can be used Where high levels of calcium mehl dust or fume 01 calcium hydroxde. calcium oxide, 
o - 2 q m  may exist (as m a fuc situation or spill), US only an SCBA with a full frcpioce opcratcd IO rhc prcssuredcmmd or positive- 
p e 3 -  c mvO: 
S p e ~  ‘ai t onsideratlous Wear pmtective c lohng,  a rubber apron may be rppropnate for thc pa~Iicular work utuahoa 
Pentiiatlon Work with thu mrtenal only under achermul fume hood with bullted venrrlwon or whac gcoenl drlution ventllrtion is 
adqJ2  e 
Sari  t r  S 3 i m s  Make  eyewash swions, washmg frihties, and ufcty showers avulablc m m a s  of use and handlrng beLausc calcium 
metal is C G ~ ~ C S I V C  10 eyes urd body ussue 
Contaminated Equipment Contact knrs por a s p a 1  hazard, soft knscs may absorb uritanls, and all lcrrtes conccnlrar lhcm 
Pa.ticles mav cling to contact lens surfaces. uusing corneal injury 

Storage Segregation Smre calcium mclll away from SOUICCS of hcat, ignition (spulu and opcn flrmc), watcr, combustible -01, 
acids halogcns alcohols, rad other Lquid chemicals Store it away from orrdum 
Special HandlinglStorage Rotcct containers againstphyslcal damage Store this m a r n d  in 8iflighl conIPineR under an mcii 
atrnos;hcrc such as nitrogen or argon or under liquid hydtourbons (naphlha kclrome. w cod oil) Never sfme U d e r  hafogcnorcd 
hpfrocorbonr such as Freon. Avoid high kmperaturcr An isolated. well vcntilatcd, firc-rcrisl.nt buildi 
quanury smr3ge Do not store matenal n c u  automatic wayr sprmklcn or whcre water or stcam IS prcscn~%rovidc cnough hcpl in the 
storage arca u, kecp matcnal sufficienUy dry Comments Calcium metal is ur sensitive Kefp it in bghlly closed conuincrs at all time: 
u hcn not in usc Remove only the amount of calcium mctal from its storage containcr that IS immcdiakly nccczsuy UK a mcd conuine 
u i l h  a t ghtly f L n g  lid or well stoppered glass botlles for storage and trurspon Scrupulously avoid w s r r  contanunrltm of storage mLS, 
r c x m  verscla rchiine arcas elc 

Respirator Where uncomfortable or numnce levels of calcium 

SECTIOV 9 SPECTAL PRECAUTIO NS AND COMMENTS 

~rnrommendcd for l y e -  

- F - -  ~ - - - -. -. -. .- 

Transportation Data (49 C F R  172 101-2) 
DOT r trzard Class Flammable Solid D O T  ID No UN1401 
DO7 L a b e l  Fla-nmable Solid, Dangcrous ”hen Wet IMO Label Dangernus When Wct JMOCIass 4 3  
Addi~ional DOT Rcquvcmcnu Keep Cold and Dry Segregation is the same as for flammable solids labclcd Dangerous Whcn Wet. 

DOT Shipping Name Calcium Metal 

I 
1 
I 
1 
I 
I 
1 
I 
I 
1 
I 
i 
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9SeerectI K 4 

SECTION 2, INGREDIENTS AND OCCUPATIONAL EXPOSURE LrrmTS , : 
Cubon D~suYde, ca 100% 

OSHA PELS (SkW) ACGIH TLV (Skin.), 196S89 Toxklty Datrt 
I-JU TWA 4 p ~ m  12 nv-nvA ~ O P P ~ , M ) O ~  Humm,OI4LD, 14- 
15-rmo STEL 12 ppm. 36 me/m' Humm, IntuIatmo, LEb 4OOO ppm (30 ma) 

MOSH RE&, l977 
IGhrTWA lm31ng/d 
15-mrn Ceikng 10 ppm, 30 #ms 

%IS mrtend can be absorbed through mtact rkm, rod thu umtnbuter to ovcnll exposure 
tsce NIOSH, RT&CS (FF6650000). for addiwnal data wrth refemces lo rcproducLve rad mutagcar effects 

SECTION 3 PHYSICAL DATA 
Bolll.rg Pobt 115 'F (45 'C) Mokculu Welgbt. 76 #mol 

elr&p Poht -170 'F (-112 'C) Spcclfk Gnvlty WO = 1): 12632 at 68 '1: (20 'C) 
'.pot Pressure 3@l Tom u 68 T (20 'C) SaiobIllty la Water (*I* 210 mg CSJlOO tc YO at 72 'F (22 'C) 

% Vdrttk hy Volum~ 100 Yrpor Dcndty (Ak I 1) 26 
t 
4ppcarrncr rad Wor A cku, colorku or fmUy yellow, mbrlc kquid, rlmort odorlers when purr Tahnurl grader of CS, have a 
strong, upleasant odor of the contrrmaaat hydrogen suliiie (rotten cas),  the odor ~hreshold h u  beto reponed AS 0 I to 0 2 pprn 
Zommcnfr The very high vapor pressure of UU llqurd at man tempmtm indium Ulrt Urbome cmenPltlms cm quickly budd sip to 
;m&cro~s levels, from borh a health effects and a fylc/cxplouon m v c  Iu yrops%es, bulth effects (=e sect a), rad explosive 
nropcmes (re tat. 4) make i t  dangerous to work with unleu apppnrtr prrcaulronr arc uken (ree rea. 8) 

SECTION 4. FIRE AND EXPLCSION DATA b A. 



No 350 CARBON DISULFIDE 4/89 _ _  - 

SECTION 6 HEALTH HAZARD INFORMATION. continued 
Acute Efkccr I)lruness, aauseq vomrtmg, h u d r h e ,  cuphonr, unusnsciousoess, rad convulsiors Cbronlc Effects Repearcd c x p o s u ~  
to carboa disulfide cm cause nturouuc effects chrrvtented by ~~NOUSOCSS,  rmubdity, LRmors. mdigesbon. hadache, b w n c  d r e w  
ludlng to msornnih bss  of rppeute, polpeunu, a d  prychous Damage U, fhe CNS, CVS, and eyes a n  also possible ConfIicung 
mdeoce of effects on the rcproductve functroo haw ktn aced FIRST AID. Eye& Lnmediatcly flush eye4 uwludmg undo the eyebds, 
gently bat thomghly nth 
of wata, w u h  wth rorp rod w r t a  Iah.latloa Treat my rubruDtirt fahrlpkn exporl~c as an emcrgcacy Remove the exposed p m o ~  
to 6csh m,rrttorr &a support his orhubruthmg u aeeded Hneqwltf i  Weal pmonael dmroutcroxygeo urequmd Keep 
hm or ha wrrm clod at rest unhl medlcd help u avrilablc Ingdba Wal&dy Should recdentrl mgestlorr occur, have the exposed penon 
drmk 1 to Zglrrta of water to d n u l  the mrtcnrt b a o t  induce vomiosg oaku duecd todo so by ID 0ccup.hoarl phyanur apown 
umml cater Get br-plant, puamedk, or commualty medlcrl help far dl apaa~nr Seek prompt msdicd rsattmce for Mer e a t -  
meat obocrvatlas rod support lfrer T i  ud Note b PbJrickn Xnhrlrooa exposure u potmttrUy lrfe thxutemg, dmct effom towud 
mpDttlDml, s u m ,  or =tonag dquroc mplrrwa 

SpWbak.  It LI ~ c ~ z s o r y  t o p k  and hagnpta  appqrwe ~ ~ ~ p r ~ e s  for carbm &@de mdlt or hb 
Now vluy ~ c v r c u u c  mscmary rvorlras i m m c d r r t c r y u ~  all -of ipitioa rob pvldcoptimtuaexpboiob 
pmof teamwnbprrfenblr 0 fbalevel An ckaaupopardoar mnulkbaPc withwnrplikinl tools md equipmeat Do aot flush crrbon 
dupKie m ~ W Q I  orothtr surface watm Flush the spilled liquid b arpetW rrtcodoobrno w h c  dcaa be colkcted M o w  a layeof 
wrlcr f a  cvearual duposrl. Waste Dbporl Cooua your t u p p h  a a bcaucd ummetar for duuled recommcod~oas Follow Fedart, 
rurc,8adloutrcgulrtlanr 
OSHADdgMtbnr 
UIICd u an Atr COomnmunt (29 CFR 1910 IWOsllbppIZ) 
EPA D d g ~ ( l 0 a r  
W u RCRA Haadoas Waste No Wrr (40 CFR 26133) 
Used u a CERCUHuPdow Subsmcco (4OCFRMz 4) Rcpaublc- (RQ) lOOlb (45 4 kl), ['paw& f311 (b)(4) rod 
RCR& #30011 
kted u a SARA kbemely Hupdour Substme (40 CFR 3S3, lhnrhold plranipl QU8uIaty CrPQ) 10,000 Ib 
Lsted u J SARA Tom Chemrcrl. (40 CFR 372 65) ['EPA Form R may apply to pur faabty, ICC 40 CFR 37285 for mstrucuons] 

SECTION 8. SPECIAL PROTEmION INTORMATION 
Goggler Always w u r  protcctrve cyeglures or chcrmcrl safety goggks Wear a full frce thvld where splashing of cubon duulfae u 
possible Fotlow OSHA eye- md frce-protauon ngulwor (29 CFR 1910 133) R u p l n b c  W w  a MOSH-rppmved nrpvrtor per 
Gcaium rcfcnoce 18 far the m~umum-we co#eotntrcw radlor cxpmun krmu crud m sahoo 2 Follow OSHA mpurux rcgulruoor 
(29 CFR 1910 134) Coremcrp~croraonroul~e apcndaar oulrt or cl-iag l u ~ o ~ ~ l s  rad mmge (mkr), wur M SCBA 
W- Au-punfymg rerpvrtors will uu protect wakar m oxypdeziacat  rtmorphcrrr Otbrr War lmpaviout glovw boou, 
p u t ,  md gluntkts lo prevent my c a ~ t y t  of crrboo duutfide WUI your skm V e o t h t k o  brtrll and operate general and bul m u m  
cxplorion-proof vcotrlat~on system, powerful enough lo munlun urbome caaceatntlaas of thu mrtenrl below the OSHA PEL strndud 
:if& ID sauon 2 Laul exhaust venulauon IS preferred because L prrvatt dispmlon of the mtrrmnrot mto the gmeral work QU by 
ckrmnafing it u its source Consult the latest ediwn of Guuum referrnee 103 f a  dcurled mmmendrtlonr Safety Sutloar Make 
t w g c ~ c y  eyewash st ah on^, uletylquickdrcach showers, awl wuhtog f.cJILct rvdable m work IRU Contamlaa1.d 
Equlpmeot CmCrct knres pow a zpeclal hrurd, soft kaKs may abrorb mmts, rod rll lenses umccotratc them Do nor wear wntm 
lcnw in my work PU Remove conumrpued clothmg a d  lruudo it before W M n g  it agun, ckm thu mrtmrl from your shoes md 
squipmcat Other Carbon disulfide presents scnous fin rod explotlon h a a d s  (see secf 4), the= dangers are heightened by thls macmal s 
?h~sicrl properues (see set. 3) Using carbon duulfide rqurns rpeclfic CoglpeCMg coumls such as .o automrtK monitanngdetcctlon 
c>wn for the arbom coacentntlon of ths mrtenrl urd a thorough lpspcctrao of rU proaUctlon md stomge fuihter to e h n u r  all 
,ossible soultes of ignition Comments Ractrce good pnronal hygiene, always wash Uoroughly after using thu matend rad before 
:mg,  dnn)ung, smokm& uslng the toilet, or applylng coswtlcs Kecp it off your clothlog urd equip men^ Avoid transfemg it from your 
lands to p u r  mourh whlle eatlng, dnnlung, or smokmg Do nol ut dnrrk, or smoke m my work uu 

amounts of fuxmlu# wrta  far rt Iwt 1s minute& ma Rme the JfecIcd - Wlh floodnlg amormu 

* W>S<?- %. *.m *:w 2 >G * *  <* 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 

sources of heu rad lgattron md mmpulble chemccrls (see seu S) h t L a  thew 00aUmen from physical drmrge and stucld them h m  
llrert s u l q h t  Outside, isolated, remote, or deuched storage is mmmcDdsd for bulk qumubes of urban duulfrde Sprri.l Hmdllngl 
itorage Equip storage frclkues with aulormbc spnnklas (test them regutuly), pnfenblj. the storage buildlag itself should k OUXOLII- 
lustrblc In storage unkr, Id voids above 8e crrbon disulfide WIUI w ~ l c t  or ortmgco gas u the Unk u emptled T W  should k rub- 
ncrged in wakr or kakd above concrete bums luge enough U, hold JII of thc tanks emtents Englaccrlag Cootrob. E l s ~ @ ~ ~ d l y  
mod a d  bond I1 uxifiuners rad oquipmcnt d 1~ rluppg, rsc~vml, m, ot pioducmg opentron~ IO pmt rtrtlc rprrkc 
hpuc s d e  giounding mutes for hghmag s e e s  Ekcrncrl inrtrllrtloaS rab W g  frrltWt mufl k prohibid m or DUI 
Ither R e u u t l o ~  Spark-prwf tools DC q u u d  fa w d  operattons Cabs disullide must acvc~ be t r n s f d  by muor of UT 
msure, use pump, w.ta, or wrt gas UK wooden mertunng S ~ I C ~ S  (W rpuk pok~tlal) to =SUE the C O O ~ C ~ ~ S  of cubon duulfide unlrs 
ad cwta~ncrs A susrrrDed. con~~ien~~ous cfion lo work urcNly  md Sricly u r q u d  of JII W O ~ ~ C I S  who h d k  carbon duulfide 

DOT Sbippfng \ame Carbon Disulfide or Carbon EouKide XMO Shlpplng Name C u h  Doulphde 
DOT H u r r d  C k  Flammable Lqurd IMOHurrdClru. 3 1  
POT ID ha UN1131 
)OT Label FlMlmable Lqud IM lFcPu~agCmup 1 
107 Packaging Rqulrements 49 CFR 173 121 
Zefereaccs 1.6,26,38,84-94, 100,116,118,119, I22 
'repared b\ PJ Igoe, BS, Industrial Higwne Rcvkw DJ Wilson, CM, Medknl Revkr W Sllvemaft. MD 

itoragdSegregnUoa sme urbop buufide m C h d  m 8 Caof w, Wll -V~Uhted (rl flOa level) aW8y fmm 

Tmlrsparrtko Dab (49 CFR 172 101-2) 

XMO Label Flammable Lqrud. Pown 
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MATERIAL SAFETY DATA SHEET 

GENIUM PUBLISHING CORPORATION 
f 145 CATALYN STREET 

SCHENECTADY NY 12303.1636 USA 
(518) 377-8855 @ W U M M W ~ H ~ ~ ~  

CARBOL TETRACHLORIDE 

R c v i s i o r  A 

Dace December 1980 

SECTION 1 9  MATERIAL IDENTIFICATION 
~ T E R U L  NAHE CfRBON TETRACHLORIDE 
OTHER DESIGNATIONS Tetrachlormcthrnc ,  P c r c h l o r w t h a n c ,  Methane T e t r a c h l o r i d e ,  

MANUFACTURER A v a i l a b l e  from s e v e r a l  s u u d i e r s ,  i n c l u d i n g  
CCl4. CE Material D5850, CAS to00 056 235 

Linden Chemicals 6 P l a s t i c s  

SECTION IV, FIRE AND EXPLOSION DATA LOWER 
m a s h  Point  and Herhod I Autoignit ion Temp I I l a a P P . b i l i t y  Limits  In Air. 

I I 

PO Drawer J, Phone (314)  843-1310 Houndsvi l le ,  WV 26041 

P P € R  

SECTION 1 1 ,  INGREDIENTS AND HAZARDS 
Carbon T e t r a c h l o r i d e  

*ACGIH (1980 Intended Changes L i s t )  OSHA 8-hr W A  is 
10 ppm 
ACGIH and NIOSH recormnend l a b e l i n g  as a suspected h u w  
carc inogen 

( s k i n )  n o t a t i o n  i n d i c a t e s  absorpt ion through t h e  s k i n  
can c o n t r i b u t e  s i g n i f i c a n t l )  t o  o v e r a l l  exposure 

NIOSH has proposed a 10-hr TWA o f  2 ppm 

1 4 A I A 3 0  0 A 7 A  

Human ora 
LDlo 43 mghg 

Human, I n h a l a t i o n  
LCLo 1000 ppm 

Hamsters and mice ha 
developed c a n c e r  on 

TCLO 20 Fp;C (ch's) 

long term feeding 

fECfION 111, PHYSrCAL DATA 

SECllON V, REACTIVITY DATA 
rhis material is s t a b l e  under n o m 1  c o n d i t i o n s  o f  handling and use  

polymerize 
(hermal-oxidative decomposition vi11 produce toxic, c o r r o s i v e  fumes, including 

phosgene and hydrogen chlor ide .  
Tiolent  r e a c t i o n s  o r  e x p l o s i o n s  can o c c u r  with incompatible  materials, such as barium, 

l i t h i u m ,  sodium, and potassium metal, powdered aluminum, magnesium, dlmethylfor~amide 
(above 65 C), f l u o r i n e ,  e tc  

It does not 

(See NFPA, " b n u a l  o f  Hazardous Chemical Reactions" 



SECTION VI. HEALTH HAZARD INFORMATION I TLV 5 ppm (akin) (See Sect 11) 

Carbon tetrachloride is igh 
lethal dose i s  5-10 ml!. toxic and irritati g by inhala ioa8nd ingestion (mean lg i s  toxic by rkin a&borption. bxcessive exposure my 
result in CNS depression and/or gastrointestinal s%toms? It i s  irritatin 
and eyes. 
blind spots, narrowing o f  v$oual field, etc.!. 

to rkir 

Skin contacts can cause defattia) 6 

Ki%ney L hver damage can occur from severe acute or chronic exposure It i s  asuspectc 

E e Contact Flush eyer with running water for 1S minutea, including under the cyclic 

- Skin Contact. Remove contaminated clothing promptly. U u h  exposed skin vith Soap ani 
Get medical help for repeated or gross exposures. 

Eye contact or s stemic effects c n produce visual disturbance8 thaze 
enaati i s  
carcinogen in humans FIRST AID 

b t me cal help if irritation persirts or when visual disturbance8 occur. 

water. 

Innestion 

Inhalation: Remove to fresh air. Rentore and/or rt bruthias; have qualified 
person admfnister oxygen if ceded. Get medical 

Conract physician ?or gastric lavage. help and advice is not 
readily available, give water to drink and induce vomiting.) 

*Also cardic arrhythmias. 
~ 

SECTION VIIa SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel when large spills occur Evacuate area. Provided maximum ex- 
haust \entilation. 
halation (see Sect VIII) Contain spill, pick up liquid for disp0s.l. Small spills 
and residues can be absorbed on paper, vermiculite, etc and allowed to evaporate in 
a hood Spills or discl-arges I 
24 hours o f  5000 lb or  more (proposed RQ*islOOO lb) must be reported to U S Govern 
went 

DISPOS4L Consider recovery and reuse, if feasible Scrap may be burned in approved, 
ig &e d number U 11 r FOO a a spent degreasing solvent under RCRA), Tolloh hcFort2 &-+yu~ c uant ty L a ?  reguiatfons. 

Clean-up personnel must use protection against contact and in- 

Prdvent release of CLlk to surface water o r  sewers 

tern eratiire incinerator vith scrubber or it may be disposed of as hataroous 

SECTION VIII. SPECIAL PROTECTION INFORMATION 
Prolicr  general and local exhaust ventilation to meet TLV 

PIA or neoprene gloves and protective clothing needed to prevent skin contact 

An eyewash station and chemical safety shcver should be readily accessible 
Provide preplacement and twice a year medical exams. 

Exhaust hoods need lO@ lf m 
nin face velocity Ventilate sumps and low lyiq areas. Use air-supplied or self- 
contained respirators above TLV, with full face pfece above 100 ppm 

saret\ goggles and/or face shield for eye protection 
bear 

Workers with obesity, diabetes, 
alco\olism or pulmonary problems should have o physician's approval before working 
with CCl4 

Monitor vapor levels in 
the vorkplace 

Retain medical records for 30 years after termination of employment 
Prc\ids training to those exposed to CCl4 in the workplace 

~~ ~~ 

SECTION I X ,  SPECIAL PRECAUTIONS AND COMMENTS 
Store in closed containers in a cool, dry. well-ventilated, l o w  fire-risk area. 
Protect containers against physical damage 
direct sunlight, and incompatible materfals (see Sect 
vapors to high temperature to prevent decomposition to toxic and corrosive gares and 
vapors. 

Keep away from sources of hL8t. 
V). Prevent exposure Of 

No smoking in &reas where vapors may be present. 
Prevent contact vith the skin or eyes. 

CC!!~%~:city is markedly of alcohol L?hen Pas- 
sible, subsritute a less 

iTA SOL%CE(S) CODE 1-12,15, 

Avoid exposure to vapors. Use good personal 

lassification - Om-* 
6 1 (II m w  

J 4 2 - T  bI IC (r* CIJLL* v gl .FoWol r*W 0 N c W U  I WDOYI tlY 

U 
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and Safety 
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Woodward-Clyde Consultants 

e 

Physical/Chemical Charadenstics 
Vapor pressure 
Solubility in water 
Specific gravlty 
Evaporahon rate 
Mol weight 
Freevng pornt 
B o h g  pomt 
Appearance 
Odor 

Physical Hazards 
Fue 

Explosion 

Reactivlty 

Health Hazards 
Signs/symptoms of exposure 
Medical conditions aggravated 
Primary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcinogen? 

CESIUM 
MSDS/HAZCOM INFORMATION 

10 mm at 279'F 
nf 
nf 
nf 
nf 
llf 
70S.F 
Silver-white ductile metal 
nf 

Flammable soLd, may 
ignite m most a s  
May explode by chemical 
reaction wth C1, 0, or 
P 
nf 

Hyperini tabill ty 
af 
Inhalation, mjestion 
No OSHA PEL for this 
substance 
No ACGIH TLV for this 
substance 

Yes 

Safe Handling Precaution nf 

Control Measures/Special Protection nf 

Spill Measures nf  

Special Precautions nf 

Other Information nf 

NOTE "nf  indicates that no mformation was found beyond that already presented 

(JOG2 140 R)(A'ITCH 8)(03/29/90) 
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MATERIAL NAME CHLOROBENZENE 
OTHER DESIGNATIONS Chlorobenzol, Ibnochlorabenzene, Phenyl Chloride, C6H5Cl, 

c1 

366 

CHLOROBBNZENE Revision No A 

DATE N0v-r 1982 

0 
SECTION I MATERIAL IDENTIFICATION 

CAS 1000 108 907 
MANUFACTURER Available from several suppliers. 

I 

SECTION II INGREDIENTS AND HAZARDS 

I I Flosk Comi and M e h d  Au(Oi0110(QII 'm CL.mrryb~li(l Lmm in Air 

Chlorobenzene 

7 la 
1 B S  

*Current OSHA PEL and ACGIH (1982) TLV 
Long term b i a s s a y  was underway a t  
NCI i n  1980 

SECTION IV FIRE AND EXPLOSION OAtA Lower 

SECTION 111 PHYSICAL DATA 

Upper 

- 
% - 

'a 100 

- 

kAZARQ DATA 

3-hr TWA 3 5 p p  or 
350 mg/m 

Rat, Oral 
LDso 2910 sg/kg 

Mouse, Inhalgtion 
LcLo 15 gm/m 

a o i l r n g  point, 1 a m ,  deg c -----I- 132 SpecifLC gravity (H 011) ---- 1 11 
Japor pressure a t  25 C ,  m Hg -----0- 11.8 Halting poant, deg < -------- ca -45 
Japor density (Ax-1) -------------- 3 9  Evaporation rate (n-BuAe=l) - 1 0 

ea 100 dater solubil i ty,  2%. g/lOOg H 2 0  -- 0.049 
Loq Octanal/water Partition -------- 2 83 Molecular weight ----------- 112 56 

ippearance & Odor A clear ,  colorless,  volati le  l iquid with a fa in t ,  almond-like odor 

volat i les ,  -------------..- 

Threshold odor conc 100% recognition, 0.21 ppn. Good warning properties 

i 29C (84F) (TCC) I 638 C (118OF) % by V o l w  I 1  3% I@lSoC 
- .  

?xtinguishing Media C 0 2 ,  dry chemical, or foam. A water spray can be used to control 
m a l l  f i r e s  or cool fire-exposed containers. A layer of  water can b. used to blanket 
chlorobenzene and my be useful tor extingushing fire i n  an open tank. 

7apors of this material m y  f l o w  along surfaces for a considerable distance, rue\  an 
ignition source, and flash back. A dangerous f i r e  hazard when oxposed to heat or flame. 

brefighters should use eye protection and self-contained breathing apparatus i n  f i g h t -  
i n g  fires i n  which this material is involved. 

SECTION V REACTIVITY DATA 
:his  is a stable material i n  closed containers a t  roan tanperature under normal storage 

:hlorobenzene can react violently w i t h  drwthyl sulfoxide. Si lver perchlorate w i l l  form 

:hemal-oxidative degradation products can znclude soot, hydrogen chloride, phosgene, and 

and handling condrtions 

a solvated s a l t  w i t h  chlorobenzene which zs shock sensitive (explosion) 

carbon monoxide. 

It does not polymerize It LS incompatible w i t h  oxidizing agen 

GENIUM PUBLISHING 
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NO - 
f SECTION VI HEALTH HAURD  INFORMATION 
khlorobenzene i s  a f a i r l y  strong narcotic and can cause CNS depression Overexposure i s  

irri tat ing to  the eyes, nasal passa es,  and u r respirato t r a c t ,  It i s  moderately 
toxic 3 inhalation or ingestion a 4  can be E r b e d  slow1 %rgugh th s k i n  Short 
e x p s u r  s to  l i q u d  may cause s k i n  i rr i tatron md d e f d ,  whrle profonged or reptatel 
slun contact MY result i n  dermatitis or s k i n  burns. 

over a period of 44 da s resulted 
i n  lung, l iver ,  urd Edney change& 8t 475 ppn s ght l iver  changes were ogsewedi no 
abnormal effects notad a t  200 p p .  Symptanr to  k expected from acute exposure are hea 
ache, dizziness drowsiness, cyanosis, spastic contractions of  e x t r d t i e s ,  and 1088 of 
consciousness, depending on conc. and 

e Contact* Flush thoroughly with running v a t u  for 15 Prin. including under eyelids + i n  Contact Remove contaminated clothing Wash are8 pranptly w i t h  soap i w&ter. 
Inhalation 
Ingestion 

t l V  75 ppm (See Sect If) 

Repeated &alation ex sures t o  animals at  1,000 

of ucpO.Ur.. 
FIRST AID 

Remove t o  fresh a i r .  Restore and/or support breathing as required. 

S e d  prompt madtcal help for  txeatment, obsemation md support a f t e r  first aid. 
Contact physicran and/or transport for gastric lavage. 

INDUST HYCENE ]SAFETY 

MEDICALREVIEW 27 ho 

SECTION VI1 SPILL, LEAK AN0 DISPOSAL PROCEDURES 
Make prior plazs to  handle emergencies 
Elminate icnition soarces, notify safety personnel Provide ventilation (explosion 

Clean up workers need protection against inhalation of vapors and contact 

SuFplaers can be helpful.  

procf) 
vith h q u d  Collect s p i l l  w i t h  absorbent solid, such  as paper or sawdust, or as a 
l i q u d  and place i n  sealed metal contaiwr for disposal. Use non-sparking tools  

Dispose o f  scrap by burning i n  an  approved incinerator w i t h  a scrubber, or dis- 
pose of  through a licensee! waste dtsposal canpany. Follow Federal, State and Lncal 
regulati ons 

DISPOSAL 

&QUATIC TOXICITY 96 1OO-lppn 

SECTION Vlll SPECIAL PROTECTION INFORMATION 
krovide adequate general and local  exhaust ventilation (explosion-proof aquipnent ' )  to  

meet TLV requrements Use a chemical cartridge respirator w i t h  a f u l l  facepiece and 
and an organic vapor cartridge for vapor conc. < 1000 ppn. A self-contained breathing 
apparatus w i t h  f u l l  facepiece is suitable t o  use up t o  2400 ppn 

Use mpervious ( V I M N  i s  bestr neoprene, "fair") gloves, aprons, protective clothing, etc 
to avoid sk in  contact w i t h  l i q u d  
possible. Clothing soiled w i t h  l i q u i d  to  be removed promptly an& laundered before reuse 

Rb 100 lb (40 a 11 7 )  

Use chamrcal safety goggles where splashing xs 

Provide an eyewash station and safety shover i n  area of  w e  and handling 
Preplacunent and periodic medical examinations should emphasize skin, l i v e r ,  lung, and 

ludmy disorders. Those with such problems may be at an increased r i s k  from exposure 
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Flash Point and Method 
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Material Safety Data Sheet 
From Genium's Reference Collecuon 

Cenium Publlshmg Corporauon 
1145 CataI Street 

QPNIUY PUILISWINC C O W  
@j:henecrady. NY 1%03-1836 USA 

(5 18) 377-8855 
bECTION 1. MATERIAL IDENTIFICATION 

Autoigniuon Temperature Flammabdity Limu m ALP 
Qb by Volume + 

No 315 

CHLOROFORM 
(Revision D) 
Issued August 1979 
Revised Apnll988 

Mater181 hame CHLOROFORM 

Dcscrlptloa (Originluses) used u a solvtnt for fm, ollt, rubber, rIkrloldr, wyuez. 8ud rrsuu, 8s a cleanslag agent 

HMIS 
H 2  
F O  R 1  
R O  1 3  
PFW s 2  

Other Designations Tnchlorornethane, CHCl,, NlOSH RT€CS No FS9100000, CAS No 0067-66-3 

Manufacturer Contact uf suppter or Qstnbuta CmsuJt f a t a t  droo~ of rhc Ckmcafweek 
B ~ s  Gu& (&DIU Z ' 3 )  for 8 h t  Of ~ p p l ~ n  

*See NIOSH, RTECS, for additional toxicity d i u  with references 
lo muugeaic, reproductnc, tumongenic, md lmtatlve effecu 

+Seesat  8 K 0 
EXPOSURE LIMITS 

OSHA PEL 
Celllpo 5Oppm 240 qqm' 

TLV-TWA 10 ppm. 50 mgm' 

Ccdmg 2 ppm 9 78 m g l 3  

TOXkIty D8t8. 
Human, Oral, IDb 140 mgkg 
RIG Oral, LD, 908 mgkg 

ACGIH TLV, 1987-88 

NIOSH REL 

ECTION 3. PHYSICAL DATA 
Illng Point 142 F (6l.c) W8ter Solublllty (%) 0 822 ml of CHCJper 

*leltlng Polat -823 F (-63 S'C) 100 ml of H,O rt 68.F (2VC) 
4apor Pressure 158 4 Tom at 68'F (20'0 % Vol8tile by Volume 100 
Papor Dcnslty (Air z I) 4 13 Molecular Welght 119 GrrmtlMole 

Speclllc Gravity (H,O I 1) 1 484 at 68'F (20'C) 

Lppearancc rad Odor A heavy, colorlcs. clear, volatrlc liquid, chrrrcwtrc, pleasant, ethereal, sweet odor (recogrutloo 
hrtshold 0 3 mg/my), sweet wte 

SECTION 4 FIRE AND EXPLOS ION DATA I J,OWER U P P U  

JnusuaI Flrc or Explosion Hazards None rquxted 

ipeclal Fire-lightiag Procedures. Wur a ~lf-coorupcd brruhrag rpparatut (XBA) wlh a full facepiece operated in the prenun- 
lemrnd or positive-prcssun mode. 

SECTION 5 REACTIVITY DATA  
lloroform is suble rf kept m closed c~ntunert and protected from UT and sunlight It docs not undergo hazardous polymerization, 
owever, even when stablltzed with elhano& tha matenrl develops rcidity from pmlonpd expotun to ar md light 

:bemica1 Incompotlbllltles T ~ I S  matend a mcompalrble mlh soarg &aha 

'oaditions to Avoid 

lazardous Products of Decomposition Toxic and comsivc gases llke hydrochlonc acid (HCI), chlonne (C4), 
:O) and oxides of chlonne (ClO,) can be praduced dumg 

Avoid pmloctged exposure to w md light and to smng dkrlies 

arbon m n ride 



NO 315 CHLOROFORM 4;88 

SECTlOh 6 HEALTH HAZARD TNFORMATION - 
ChIorofom is listed as a suspected human carcloogcn by ACGIH 

Summary of Rlsks Ex sure to Zhs mrlcnll affects the central nentous s)trem (anesthesia) heart (mh) thm4 v t n ~ c u l a r  
u c h y d ' .  bndycardia), Eer (nccros~s, hepuoau), hdaey (ecmsu), rad IC I an embryootc todo Faulilres are rssocnced mU 
c r r d i o v ~ u l u  depression and ventncuhr fibnllatron 
Medic81 Conditions Ag r rvr ted  by Lon -Term Exposure. A d W U  of thc heal, h w ,  md kidneys may k WopKncd by 
expozwe to cblmfo~zn 
Acute Effects D u t u ~ u ,  mend dullness, nausea, headache, faUguel rad mcshcs18. Cbronle Erfects Pouiblecacicer 
FIRST AID 
Ever lmwdiatel) flush eyes, includmg under the eyelids, gently but thomughlv wth plenty of running waw for at least 15 r m u 1 u  
Skin Immediately wash the aJfcctcd area wilh soap and waw Inhairtion kemove lhc exposed person to frcsh ax, mestore and/or 
support ha or her breathing as needed 
Ingestion Never g v e  rnythlpp by mouth to lowow who IS unconsemus or convuhmg If the e x p o d  penon wpansive, give hm 
or ba r e v d  lasses of mIk or wow b dnnk and loduct vomrwlg Repeal rl l y e  quanutre WEIC mgestd. 
Comments. barkers who QC regularly expored o chlorofam rcqm prcpl~ccmeoc rod paradr medxd ex= emphrrruag lodney, 
hva, Ibn, md ~ o r l  ~ C N O U S  system funcuoat Clrrhlully evaluate cuh uposuze that pmduccs a oombk effect (0 delunu~e the 
extent to which frton kke alcohol or drugs h8vc affectd U 

GET MEDICAL H E L P  (I& PLAW, PARAMEDIC, COMMUNITY) FOR ALL  EXPOSURES Seek prompt 
medical rss~stnnce for further t r e l m e n t ,  observrtion, 8nd support rftet first rid. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Sp iIi/Leak 
=nest  wth and iahalatron of vapor (see KCL 8 )  Chkmfam v 8 p a  IS hcrvlcr lhaa Wand wdl toUcct la low-lyuyl ams Coauta l q e  
sprlls md collecc w a r e  or absorb 11 mth m inen mucnrl such as sand, ernh. of v~rm~ulrte  Plrcc wlse liquld or absorbent m(0 closable 
conlamas for dlsposrl Keep waste out of sewers. watersheds, and waterways 
waste  Disposal. Contact your SUppllCr 01 8 l~eascd confnctor fordctrikd ~ommcndrtrons Follow Federal, State, and kxrl 

OSHA Dcslgnations 
AuConumnant (29 CFR 1910 lo00 SubpvtZ) 
EPA  Designations (40 CFR 302 4) 
RCRA Hazardous Waste, No UO44 
CERCLA Hazardous Substance, Reponable Quanuty SO00 Ibs (2270 kg) 
SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles Always wear protectrve eyeglasses or dremcal safety goggles Whcre splluog IS possible, WUT 8 bll face slueld u a 
supplementpy prokctrve measure Follow the eye- md face-promuon guldeLner m 29 CFR 1910 133 
ipproved respaator per h e  NIOSH Pock1 Gudc to Ckmud IIazm& for the maximum-use ConCentntiont andlor the exposure hmts 
ntcd IP secuo~ 2 Follow the rcsprrator guidelines in 29 CFR 1910 134 For emergency or nmrouune use (e g , clca~iing reacm vessels or 
storage tanks), wear an SCEA with a full facepiece opened in the pressuredemand or positive-pressure mode Warning Au-punfymg 
fcsplnrors will nor protect workers m oxygendeficient rtmosphens Other. To prevcat contact with skin, wearimpcrvious gloves, boou. 
aprons, grunrleu, ex, as required by rhe speclfic work envmnment Ventilation install and operatc getcral and local vmtllation 
systems thal arc powcrful enough to mainurn aabomc Iebcls of chloroform below the OSHA PEL standud ciud III satron 2 
Safet) Stations Make qewash suuons, washmg facifitres. and safety shown 8V8ilablC in use and handling mas Contaminated 
Equipment Contact lenses pose a special hazard, soft lenses m y  absorb mtants and all lenses ancentrate them Do not wcar contact 
knses in an! work area Remove ConlarmnJted clorhing and hundcr it before wcmng i t  again, clcan this mama1 from shoes and 
quipmer,L Comments Practice good personal hygiene, a!wns uash thoroughly aficr using this material Keep it off cf your clothing 
md quipmenL Avoid trausfemng i t  from your hands to your mouh whle ertmg, drinking, or smoking Do mor ea4 dnnk, or smoke in anj 
work u t a  Atoid mhala!ioa of vmort 

f a r g e t  Organs t v a .  kidneys, hear?, tkm, eycr, Primary Eatry  Skm conucf, iahalakon 

Noufy safety personnel of a chloroform spill or leak Rovrde ventrlruon Cleanup pcnonnel necd prouclloa quust 

rqulatlons 

Respirator. War 8 NIOSH- 

StoragdScgrcgation Sestorc chloroform u1 closed conumrs awry from llght and rhrlres 

Special HandlinglStorage Roccct conulners from physical damage Do not mnsfcrchloroform through plasuc or rubber hoscs Of 

Pipes 

Transportation Data (49 C F R  172 101-2) 
DOT Shipping Y a m e  Chloroform DOT Label Nom 1\10 Label Poison 
DOT Class ORM A DOT I D  No UN1888 1410 Clrss 6 1 

References I 1 I2 73 84-94 100 103 



Occupational Health Guideline for 
Chromium Metal and Insoluble Chromium Salts* 

INTRODUCTION 
This gwdelme IS mtended as a source of mformation for 
employee, employers, physicms, mdustnal hygienists, 
and other occupational health professionals who may 
have a need for such mformatron It does not attempt to 
present all data, rather, it presents pertinent mformation 
and data m summary form 

APPLICABILITY 
The general gwdefmes contruned m thrs document 
apply to all chromum metal and msoluble chromium 
salts Physical and chemical propertres of some specific 
compounds are provided for dlustrative purposes 

SUBSTANCE IDENTIFICATION 

Metallic chromium 
Formula Cr 
Synonyms None 
Appearance and odor Shny, odorless metal 

Copper chromite 
Formula Cu,Cr,O. 
Synonyms Cuprous chromte 
Appearance and odor Greemh-blue, odorless solid 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for chromium metal or 
lnsoluble chromium salts is 1 milligram of chromum 
metal or insoluble chromum salts per cubic meter of au 
(mum') averaged over an eight-hour work shift Cer- 
tam forms of chromium (VI) have been found to caw 
increased respiratory cancer among workers Cemn 
other forms of chromum (VI) are currently believed to 
be noncarcmogenic The noncarcinogenic forms are 
the monochromates and bichromates (dichromates) of 
hydrogen, lithum, sodium, potassium, rubidium, 

cesium, and ammonium, and chromum (VI) oxlde 
(chromum acid anhydnde) NIOSH has not conducted 
an in-depth study of the toxrcity of chromium metal or 
compounds contaming chromum m an oxidatron state 
other than 6 NIOSH rccommends that the permissible 
exposure lmt for carcinogemc chromium (VI) com- 
pounds be reduced to 0001 Cr (VI) m u m a  and that 
these compounds be regulated as occupational carcino- 
gens NIOSH also recommends that the permissible 
exposure limit for non-carcinogeruc chromium (VI) be 
reduced to 0 025 Cr (VI) m u m a  averaged over a work 
shft of up to 10 hours per day, 40 hours per week, with 
a ceiling level of 0 05 Cr (VI) mum' averaged over a 
15-minute pcnod It 1s further recommended that chro- 
mium (VI) in the workplace be considered carcinogen- 
ic, unless it has been demonstrated that only the non- 
carcinogenic chromium (VI) compounds mentioned 
above are present The NIOSH Cntena Documents for 
Chromic Acid and Chromium (VI) should be consulted 
for more detaded information 

HEALTH HAZARD INFORMATION 
Routes of exposure 

Chromium metal or insoluble chromum salts can affect 
the body if they are inhaled They can also affect the 
body if they are swallowed 

Eflects of overexposure 
Ferro chrome alloys have been associated with lung 
changes in workers exposed to these alloys Chromite 
dust exposure may cause mmor lung changes 

Reportmg signs and symptoms 
A physician should be contacted if anyone develops any 
signs or symptoms and suspects that they are caused by 
exposure to chromium metal or insoluble chromium 
salts 

Recommended m e d d  surveillance 
The following medical procedures should be made 
avadable to each employee who ld exposed to chromi- 
um metal or insoluble chromium salts at potentially 
hazardous levels 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achieving an effective occupational health program However, they may not be sufficient to achieve compliance 

with all requirements of OSHA regulations 

U S DEPARTMENT OF HEALTH AND HUMAN SERVICES U S DEPARTMENT OF LABOR e 
Public Health Service Centers for Rsease Control 
National Institute for Occupational Safety and Health 

Occupational Safety and Health Administration 

8.ptomkr 1978 



1 Initial Medical Examination 
-A complete history and physical examination The 

purpose is to detect pre-existing conditions that might 
place the exposed employee at increased nsk, and to 
establish a baseline for future health monitonng Exami- 
nation of the respiratory system should be stressed 

-14" x 1 7 "  chest roentgenogram Chromium and its 
insoluble salts may cause human lung damage Surveil- 
lance of the lungs is indicated 

-FVC and FEV (1 sa) Insoluble chromium salts 
are reported to cause decreased pulmonary function 
Penodic surveillance is indicated 
2 Pendic Med~cal Examination The aforementioned 
medical examinations should be repeated on an annual 
basis 

Summary of toxicology 
The dusts of chromium metal and its insoluble salts, 
chiefly the chromites, are usually reported to be rela- 
tively nontoxic, this is debatable, since exposures associ- 
ated with toxic effects are usually mixed exposures 
involving several hexavalent chromium compounds 
Ferrochrome alloys have been assoctated with pulmon- 
ary disease in humans Four workers engaged in the 
production of ferrochrome alloys developed a nodular 
type of pulmonary disease with impairment of pulmon- 
ary function, air conce rations of chromium in this 

dusts were also present This pulmonary problem may 
be one of hypersensitivity and thus reversible Other 
reports state that chest roentgenograms have revealed 
only "exaggerated pulmonic markings" in workers ex- 
posed to chromite dust The lungs of groups of workers 
exposed to chromite dust have been shown to be the 
seat of pneumoconiotic changes consisting of slight 
thickening of interstitial tissue and interalveolar septa, 
with histologic fibrosis and hyalinization Chromite ore 
roast mixed with sheep fat implanted intrapleurally in 
rats produced squamous cell carcinomata coexlsting 
with sarcomata of the lungs, the same matenal implant- 
ed in the thighs of rats produced fibrosarcomata A 
refractory plant using chromite ore to make chromite 
bnck had no excess of lung cancer deaths over a lrlyear 
p o d ,  and it was concluded that chromite alone prob- 
ably 1s not carcinogenic 

I study averaged 0 26 mg/m3, although other fumes and 

CHEMICAL AND PHYSICAL PROPERTIES 
Physical data-Metallic chromium 
1 Molecular weight 52 
2 Boiling point (760 mm Hg) 2640 C (4784 F) 
3 Specific gravity (water = 1) 7 2 
4 Vapor density (air = 1 at boiling point of metallic 

5 Melting point 1900 C (3452 F) 
6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubrlity in water. dl00 E water at 20 C (68 F) 

chromium) Not applicable 

- - 
8 Evaporation rate (butyl acetate = 1) Not applica- 

ble 

Physical d a t a 4 p p e r  chromite 
1 Molecular weight 295 1 
2 Boiling point (760 mm Hg) Data not available 
3 Specificgravity(water = 1) 3 24 
4 Vapor density (air = 1 at boiling point of copper 

5 Melting point Data not avadable 
6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubility in water, dl00 g water at 20 C (68 F) 

Insoluble 
8 Evaporation rate (butyl acetate = 1) Not applica- 

ble 
Physical data-Basic potasmum doc c h m t e  

chromite) Not applicable 

1 Molecular weight 873 8 
2 Boiling point (760 mm Hg) Decomposes at red 

heat 
3 Specific gravity (water = 1) 3 47 
4 Vapor density (at = 1 at boiling point of basic 

potassium zinc chromate) Not applicable 
5 Melting point Loses water slowly above 100 C 

(212 F) 
6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubility in water, d100 g water at 20 C (68 F) 

Insoluble 
8 Evaporation rate (butyl acetate = 1) Not apphca- 

ble 
Reactivity 
1 Conditions contnbuting to instability None 
2 Incompatibilities Chromium metal in contact with 

3 Hazardous decomposition products None llsted 
4 Special precautions None listed 

1 Flash point Not applicable 
2 Minimum ignitron temperature (metal) 400 C (752 

F) (layer), 580 C (1076 F) (cloud) 
3 Minimum explosive dust concentration (metal) 

230 grams/ma 
4 Extinguishant Dry sand, dry dolomite, dry graph- 

ite 
Wnrning properties 

Chromium metal and insoluble salts are not known to be 
eye imtants 

strong oxidizers may cause fires and explosions 

Flammability 

MONITORING AND MEASUREMENT 
PROCEDURES 

Eight-Hour Exposure Evaluation 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure IS based 
on a single eight-hour sample or on two four-hour 
samples Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level Air samples should be taken in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employee) 

Ceiling Evaluation 
Measurements to determine employee ceiling exposure 
are best taken during penods of maximum expected 

2 Chromium Metal and 'nsoluble Chromlum Salts (a8 Chromium) mt- 1878 



arborne concentrations of chromium metal or insoluble 
chromium salts Each measurement should consist of a 
fifteen (15) minute sample or sen= of consecutive 
samples totalling fifteen (15) minutes in the employee’s 
breathing zone (at that would most nearly represent 
that inhaled by the employee) A minmum of three (3) 
measurements should be taken on one work shift and 
the highest of all measurements taken is M estimate of 
the employee’s exposure 
Method 

Sampling and analyses may be performed by collection 
of chromium metal or insoluble chromium salts on a 
filter, followed by treatment with acid and atomc 
absorption spectrophotometric analysis An analytJcal 
method for chromium metal and insoluble chromium 
salts is in the NlosH Manual of Analytical Methods, 2nd 
Ed, Vol 6, 1980, available from the Government 
Printing Office, Washington, DC 20402 (GPO NO 

a 

01 7-033-00369-6) 

RESPIRATORS 

Good industnal hygiene practices recommend that 
engineenng controls be used to reduce environmental 
concentrations to the permissible exposure level How- 
ever, there are some exceptions where respuators may 
be used to control exposure Respirators may be used 
when engineenng and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situahons If the use of 
respirators IS necessary, the only respirators pemtted 
are those that have been approved by the Mme Safety 
and Health Admnistration (formerly MiNng Enforce- 
ment and Safety Admistration) or by the NatlonaJ 
Insbtute for Occupahonal Safety and Health 

In addition to respirator selection, a complete respua- 
tory protection program should be instituted which 
lncludes regular training, mamtenance, mpixbon, 
c l a n g ,  and evaluabon 

, 

PERSONAL PROTECTIVE EQUIPMENT 

Employees should be provided wth and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropnate protective clothmg 
necessary to prevent repeated or prolonged sktn contact 
with solids or liquids contsuning wluble  chromium 
Salts 

Clothing contaminated with insoluble chromium salts 
should be placed in closed contamers for storage until it 
can be discarded or until provrsron is made for the 
removal of insoluble chromium salts from the clothing 
I f  the clothing is to be laundered or otherwlse cleaned 
to remove the insoluble chromium salts, the person 

performmg the operation should be informed of insolu- 
ble chromum salts’s hazardous properties 

Non-impervious clothing which becomes contami- 
nated with msoluble chromium salts should be removed 
promptly and not reworn untd the insoluble chromium 
salts are removed from the clothmg 

Employees should be provided with and required to 
use dust- and splashproof safety goggles where solids or 
liquids conmnmg insoluble chromum salts may contact 
the eyes 

Skm that becomes contammated with msoluble chro- 
mium salts should be promptly washed or showered 
with soap or mlld detergent and water to remove any 
insoluble chromum salts. 

Eatlng and smolung should not be penrutted in areas 
where solids or liqurds tmnhumng msoluble chromium 
salts are handled, processed, or stored 

Employees who handle solids or liquids conmning 
insoluble chromum salts should wash their hands thor- 
oughly with soap or nuld detergent and water before 
eating, smolung, or usmg toilet facllitm 

COMMON OPERATIONS AND CONTROLS 
The followng llst includes some common operations u1 
which exposure to chromium metal or insoluble chro- 
mium salts may occur and control methods which may 
be eff‘ective in each case 

Operation Controls 
Use in fabncatton of Local exhaust 
alloys venttlatton, general 

dilution venttlatton, 
personal protecttve 
equipment 

Use in preparatton of 
alloy steels to enhance 
corroston- and heat- 
resistance 

Use in fabncatton of 
plated products for 
decoration or increased 
wear-resistance 

Local exhaust 
ventilation, general 
dilution venttlatton 

Local exhaust 
venttlation, general 
dilutron venttlatton, 
personal protecttve 
equipment 

Use in productron of 
non-ferrous alloys to venttlatton, general 
impart special qualrttes dilutton ventilatton 
to the alloys 

Use in production and 
processing of insoluble venttlation, general 
salts dilution ventilation, 

personal protective 
equipment 

Local exhaust 

Local exhaust 
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Operation Controls Rescue 
Move the affected person from the hazardous exposure 
If the exposed person has been overcome, notify some- 
one else and put into effect the established emergency 
rescue procedures Do not become a casualty Under- 
stand the facility’s emergency rescue procedures and 
know the locations of rescue equipment before the need 

SPILL, LEAK, AND DISPOSAL 

Use as chemical Local exhaust 
intermediates, use in ventilation, general 
textile industry in dilution ventilation, 

personal protectwe 
printing, and moth- equipment 
proofing wool arises 
Use in leather industry Local exhaust 
in tanning, use in ventilabon, general 
photograhic fixing baths dilution ventilation, PROCEDURES 

0 dyeing, silk treating, 

Use as catalysts for 
halogenation, alkylation, 
and catalytic cracking of 
hydrocarbons 

Use as fuel additives 
and propellant 
additives, in 
photogaphic fixing 
baths and in ceramics 

personal protectwe 
equipment 

Local exhaust 
ventilabon, general 
dilution ventrlatron 

Local exhaust 
ventilatron, general 
dilubon ventilabon, 
personal protective 
equipment 

Persons not we8flllg protective equipment and cloth- 
mg should be restncted from areas of spills untd cleanup 
has been completed 

If chromium metal or insoluble chromium salts are 
spilled, the followmg steps should be taltcn 
1 Remove all ignition sources where metallic chromi- 
um has been spilled 
2 Ventilate area of spill 
3 Collect spilled matenal m the most convenient and 
safe manner and deposit in sealed contarners for recla- 
mation or for disposal in a secured sanitary landfill 
Liquid containing chromium metal or insoluble chromi- 
um salts should be absorbed in vermiculite, dry sand, 
earth, or a similar matenal EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first sud proce- 
dures and send for fmt ud or medical assistance 

EyeExposure 
If  chromium metal or solids or liquids containing insolu- 
ble chromium salts get into the eyes, wash eyes immedi- 
ately with large amounts of water, lifting the lower and 
upper lids occasionally If irntation is present after 
washing, get medical attention Contact lenses should 
not be worn when worhng with these chemcals 

ShnExposure 
If solids or liquids containing insoluble chromium salts 
get on the skm, wash the contaminated skin using soap 
or mild detergent and water If  solids or liquids contain- 
ing insoluble chromium salts penetrate through the 
clothing, remove the clothing and wash the skin using 
soap or mild detergent and water If imtation persists 
after washing, get medical attention 

Breathing 
I f  a person breathes in large amounts of chromium 
metal or insoluble chromium salts, move the exposed 
person to fresh air at once I f  breathing has stopped, 
perform artificial respiration Keep the affected person 
warm and at rest Get medical attention as soon as 
possible 

Swallowing 
When solids or liquids containing insoluble chromium 
salts have been swallowed, give the person large quanti- 
ties of water immediately After the water has been 
swallowed, try to get the person to vomit by having him 
touch the back of  his throat with his finger Do not 
make an unconscious person vomit Get medical atten- 
tion immediately 

Waste disposal method 
Chromium metal or insoluble chromium salts may be 
disposed of in sealed containers in a secured sanitary 
landfill 
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* SPECIAL NOTE 
The International Agency for Research on Cancer 
(IARC) has evaluated the data on these chemicals and 
has concluded that they cause cancer See IARC Mono- 
graphs on the Evaluation of Carcinogenic Rlsk of Chemi- 
cals to Man, Volume 2, 1973, and Volume 23, 1980 

Method 
Sampling and analyses may be performed by collection 
of chromium metal or insoluble chromium salts on a 
filter, followed by treatment with acid and atomic 
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RESPIRATORY PROTECTION FOR CHROMIUM METAL AND INSOLUBLE CHROMIUM SALTS (AS 
CHROMIUM) 

@ Condition Minimum Respiratory Protection* 
Required Above 1 mg/ma 

Partrculate Concentrahon 

5 mg/m3 or less 

10 mg/mr or less 

Any dust and mist respirator 

Any dust and mist respirator, except single-use or quarter-mask respirator 

Any fume respirator or high efficiency particulate respirator 

Any supplied-air respirator 

Any self-contained breathing apparatus 

A high efficiency particulate filter respirator wth a full facepiece 

Any supplied-air respirator with a full facepiece, helmet, or hood 

Any self-contained breathing apparatus with a full facepiece 

50 mg/ma or less 

I 500 mg/ma or less A powered ar-purifying respirator with a high efficiency parbculate filter 

A Type C supplied-air respirator operated in pressure-demand or other positive 
pressure or continuous-flow mode 

Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode 

A combinahon respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positive pressure or conhnu- 
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other positrve pressure mode 

0 Greater than 500 mg/ma or 
entry and escape from 
unknown concentrattons 

Fire Flghting Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other posibve pressure mode 

'Only NIOSH-approved or MSHA-approved equipment should be used 
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Occupational Health Guideline for 
Coal Tar Pitch Volatiles 

INTRODUCTION 
Thu guidelme IS mtended as a source of dormation for 
employees, employers, physiaans, mdustnal hygemts, 
and other occupatlonal health professionals who may 
have a need for such dormation It does not attempt to 
present all data, rather, it presents pertment information 
and data in summary form 

SUBSTANCE IDENTIFICATION 

Anthracene 
Formula Cl4Hlo 
Synonyms None 
Appearance and odor Pale green solid with a famt 

I aromatic odor 

Appearance and odor Colorless solid with a famt 
aromatic odor 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for coal tar pitch volatdes 
1s 0 2  dligram of coal tar pitch volatlles per cubic 
meter of au (mg/ma) averaged over an eight-hour work 
shft NIOSH has recommended that the perrmssible 
exposure llrmt for coal tar products be reduced to 0 1 
muma (cyclohexaneextractable fraction) averaged 
over a work shlft of up to 10 hours per day, 40 hours per 
week, and that coal tar products be regulated as occupa- 
tional carcinogens The NIOSH Cntena Document for 
Coal Tar Products and NIOSH Cntena Document for 
Coke Oven Ermssions should be consulted for more 
detruled mformauon 

Phenanthrene HEALTH HAZARD INFORMATION 
Formula C14Hlo 
Synonyms None 
Appearance and odor Colorless solid with a faint 

aromatic odor 

Pyrene 
Formula ClrHlo 
Synonyms None 
Appearance Bnght yellow solid 

Carbazole 
Formula ClrH,N 
Synonyms None 
Appearance and odor Colorless solid with a faint 

aromatic odor 

Benro(a)pyrene 
Formula G H I 1  
Synonyms BaP, 3,Cbenzopyrene 

Routes of exposure 
Coal tar pitch volatdes can affect the body If they are 
inhaled or if they come m contact wth the eyes or skm 
Effects of overexposure 

Repeated exposure to coal tar pitch volatiles has been 
associated with an increased nsk of developmg bronch- 
tis and cancer of the lungs, slun, bladder, and ludneys 
Pregnant women may be especially susceptible to expo- 
sure effects associated with coal tar pitch volattles 
Repeated exposure to these matenals may also cause 
sunlight to have a more severe effect on a person's skm 
In addition, this type of exposure may cause an allergx 
skin rash 

Reportmg signs and symptoms 
A physician should be contacted if anyone develops any 
signs or symptoms and suspects that they are caused by 
exposure to coal tar pitch volatiles 

Recommended m e d d  smeillance 
The following medical procedures should be made 
avadable to each employee who 1s exposed to coal tar 
pitch volatiles at potentially hazardous levels 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achieving an effective occupational health program However they may not be sufficient to achieve Compliance 

with all requirements of OSHA regulations e U S DEPARTMENT OF HEALTH AND HUMAN SERVICES U S DEPARTMENT OF LABOR 
Occupational Safety and Health Administration Public Health Service Centers for Disease Control 

National Institute for Occupational Safety and Health 
I 
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I Initial Medical Eramination 
-A complete history and physical examination The 

purpose is to detect pre-existing conditions that might 
place the exposed employee at increased nsk, and to 
establlsh a baselme for future health momtonng Exarm- 

ation of the oral cavity, respuatory tract, bladder, and 
e d n e y s  should be stressed The skm should be exam- 

med for evidence of chromc disorders, for premalignant 
and malignant lesions, and evidence of hyperpigmenta- 
tlon or photosensitiwty 

-Unnalysls Coal tar pitch volatdes are associated 
wth an excess of ludney and bladder cancer A umaly- 
SIS should be obtamed to Include at a m m u m  specdic 
grawty, album, glucose, and a mcroscopic on ccntn- 
fuged d m e n t ,  as well as a test for red blood cells 

-Urinary cytology Coal tar pitch volatlles are asso- 
aated wth an excess of ludney and bladder cancer 
Employees havmg 5 or more years of exposure or who 
are 45 years of age or older should have a unnary 
cytology exammatlon 

-Sputum cytology Coal tar pitch volatdes are asso- 
ciated with an excess of lung cancer Employees havmg 
10 or more years of exposure or who are 45 yean of age 
or older should have a sputum cytology exammation 

-14” x 17” chest roentgenogram Coal tar pitch 
volatdes are associated wth an excess of lung cancer 
Swedlance of the lungs is mdicated 

-FWC and FEV (1 sec) Coal tar pitch volatdes are 
reported to cause an excess of bronchtn Penodic 
survedlance is mdicated 

-A complete blood count Due to the possibdity of e- ne exposure associated with coal tar pitch vola- 
tdes, a complete blood count is considered necessary to 
search for leukemia and aplastic anemia 

-Shn disease Coal tar pitch volatiles are defatting 
agents and can cause dermatitis on prolonged exposure 
Persons with pre-exlstmg shn disorders may be more 
susceptible to the effects of these agents 
2 Penadic Medical Examination The aforementioned 
medical exammations should be repeated on an annual 
basis, and sem-annually for employees 45 years of age 
or older or with 10 or more years’ exposure to coal tar 
pitch volatiles 

summpry of toxlcology 
Coal tar pitch volatiles (CTPV) are products of the 
destructive distillation of biturmnous coal and contam 
polynuclear aromatic hydrocarbons (PNA’s) These 
hydrocarbons sublime readdy, thereby mcreasmg the 
amounts of carcinogenic compounds in workmg areas 
Epidemiologc evidence suggests that workers intimate- 
ly exposed to the products of combustion or distdlation 
of bitummous coal are at increased nsk of cancer at 
many sites These include cancer of the respiratory 
tract, ludney, bladder, and shn In a study of coke oven 
workers, the level of exposure to CTPV and the length 
of time exposed were related to the development of 

ncer Coke oven workers with the highest nsk of e ancer were those employed exclusively at topside Jobs 
for 5 or more years, for whom the increased nsk of 

2 Coal Tar Pitch Vofatller 

dymg from lung cancer was IO-fold, all coke oven 
workers had a 7-%-fold mcreasc m nsk of dylng from 
ludney cancer Although the causahve agent or agents 
of the cancer m coke oven workers IS umdentlfied, it IS 

suspected that several PNA’s m the CTPV generated 
dunng the colung process are mvolved certatn mdus- 
tnal populations exposed to coal tar products have a 
demonstrated nsk of slun cancer Substances contamng 
PNA’s whch may produce slun cancer also produce 
contact dermabtq examples are coal tar, pitch, and 
cuttmg olls Although allergx dermahtls IS r d y  
induced by PNA’s m gumea pigs, it IS only rarely 
reported III humans from occupat~onal contact wrth 
PNA’s, these have resulted largely from the therapeuhc 
use of coal tar prepamhorn Components of pitch and 
coal tar produce cutaneous photosemttzahon, 8 h n  

or ultrawolet light Most of the phototoxlc agents WLU 
mduce hypermelauous of the dun, If chromc photoder- 
mahhs IS severe and prolonged, leukoderma may OCCIU 

Some olls conmmg PNA’s have been rssociated wrth 
changes of follicular and sebaceous glands whch com- 
monly take the form of acne There IS evldence that 
exposures to emmioris at coke ovens and gas retorts 
may be associated wth mcreasdd Occurrence of 
chromc bronchtu Coal tar pitch volatdes may be 
associated wth benzene, an agent suspected of c a m g  
lcukerma and known to cause aplasttc anam. 

CHEMICAL AND PHYSICAL PROPERTIES 
Physical data-Anthracene 
1 Molecular weight If8 2 
2 Boilmg point (760 mm Hg) 340 C (644 F) 
3 Specificgrawty(water = 1) 1 24 
4 Vapor density (au = 1 at boiling potnt of anthra- 

5 Melting pomt 217 C (423 F) 
6 Vapor pressure at 20 C (68 F) Less than 1 mm Hg 
7 Solubility in water, dl00 g water at 20 C (68 F) 

Insoluble 
8 Evaporation rate (butyl acetate = 1) Not applica- 

ble 
Physical data-Phenanthreae 
1 Molecular weight 178 2 
2 Boding point (760 mm Hg) 340 C (644 F) 
3 Specific grawty (water = 1) 1 18 
4 Vapor density (au = 1 at bodmg pomt of phen- 

5 Melting point 100 5 C (213 F) 
6 Vapor pressure at 20 C (68 F) Less than 1 mm Hg 
7 Solubility UI water, g/100 g water at 20 C (68 F) 

8 Evaporabon rate (butyl acetate = 1) Not applica- 

eruptions are usually llmlted to areas exposed to the sun 

cene) 6 I5 

anthrene) 6 IS 

Insoluble 

ble 
Physical dats-Pyrene 
1 Molecular welght 202 3 
2 Boiling pomt (760 mm Hg) Greater than 360 C 

(greater than 680 F) 
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3 Specific gravity (water = 1) 1 28 
4 Vapor density (air = 1 at boiling point of pyrene) 

6 9  
5 Melting point 150 4 C (303 F) 
6 Vapor pressure at 20 C (68 F) Less than 1 mm Hg 
7 Solubility in water, gA00 g water at 20 C (68 F) 

Insoluble 
8 Evaporation rate (butyl acetate = 1) Not apphca- 

ble 
Physical data-carbnmle 

@ 

1 Molecular weight 167 2 
2 Boilmg point (760 mm Hg) 355 C (671 F) 
3 Specific gravity (water = 1) Greater than 1 
4 Vapor density (atr = 1 at boding point of carba- 

5 Melting point 246 C (475 F) 
6 Vapor pressure at 20 C (68 F) Less than 1 mm Hg 
7 Solubility in water, g/10 g water at 20 C (68 F) 

Insoluble 
8 Evaporation rate (butyl acetate = 1) Not applica- 

ble 
Physical data-Benzo(a)pyrene 
1 Molecular weight 252 3 
2 Boiling point (760 mm Hg) Greater than 360 C 

3 Specific grawty (water = 1) Greater than 1 
4 Vapor density (am = 1 at boiling point of 

5 Melting point 179 C (354 F) 
6 Vapor pressure at 20 C (68 F) Less than 1 mm Hg 

zole) 5 8 

(greater than 680 F) 

benzo(a)pyrene) 8 7 

7 Solubility in water, gA00 g water at 20 C (68 F) 

8 Evaporation rate (butyl acetate = 1) Not applica- 
a Insoluble 

ble 
Reactlnty 
1 Conditions contributing to instability None haz- 

ardous 
2 Incompatibilities Contact with strong oxldizers 

may cause fires and explosions 
3 Hazardous decomposition products None 
4 Special precautions None 

1 Flash point Anthracene 121 C (250 F) (closed 

2 Autoignition temperature Anthracene 540 C 

3 Flammable lunits in air, 9% by volume Anthra- 

4 Extinguishant Foam, dry chemical, and carbon 

Flammability 

cup), Others Data not available 

(1004 F), Others Data not available 

cene Lower 0 6, Others Data not avadable 

dioxlde 
Wanung properbes 

Grant states that “coal tar and its vanous crude frac- 
tions appear principally to cause reddening and squa- 
mous eczema of the lid margins, with only small ero- 
sions of the corneal epithelium and superficial changes 
in the stroma, which disappear in a month following 
exposure Chronic exposure of workmen to tar fumes 
and dust has been reported to cause conjunctivitis and 
discoloration of the cornea in the palpebral fissure, 

a 

either near the limbus or, m extreme cases, across the 
whole cornea Occasionally, epithelioma of the lid 
margin has been attributed to contact wth coal tar ’* 

MONITORING AND MEASUREMENT 
PROCEDURES 

General 
Measurements to d e t e m e  employee exposure are best 
taken so that the average eight-hour exposure IS based 
on a smgle eight-hour sample or on two four-hour 
samples Several short-tune mterval samples (up to 30 
minutes) may also be used to detemune the average 
exposure level Au samples should be taken m the 
employee’s brcathmg zone (au that would most nearly 
represent that tnhalcd by the employee) 

Method 
Coal tar products may be sampled by collecaon on a 
glass fiber filter wth subsequent ultnrsoruc extractiorl 
and weighing An analytical method for coal tar pitch 
volatiles is in the NIOSH Manual of Ana!vticaI Methods, 
2nd Ed, Vol 1, 1977, available from the Government 
Printing Ofice, Washmgton, DC 20402 (GPO No 
01 7-033-00267-3) 

RESPIRATORS 

Good mdustnal hygrene practices recommend that 
engmeenng controls be used to reduce enwonmental 
concentrations to the perrmssible exposure level How- 
ever, there are some exceptions where respvators may 
be used to control exposure Respvators may be used 
when enginccnng and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented Respirators may also be used for 
operations which require entry mto tanks or closed 
vessels, and in emergency situations If the use of 
respirators is necessary, the only respuators permitted 
are those that have been approved by the Mine Safety 
and Health Administratlon (formerly Minmg Enforce- 
ment and Safety Admirustration) or by the National 
Institute for Occupational Safety and Health 

In addition to respvator selecaon, a complete respira- 
tory protection program should be instituted which 
includes regular trruning, mamtenance, inspection, 
cleaning, and evaluation 

PERSONAL PROTECTIVE EQUIPMENT 

Employees should be provided with and required to 
use impervious clothing, gloves, face shelds (eight-inch 
minimum), and other appropnate protective clothtng 
necessary to prevent shn contact wth condensed coal 
tar pitch volatiles, where skm contact may occur 

If employees’ clothing may have become contammat- 
ed with coal tar pitch volatiles, employees should 
change into uncontaminated clothing before leaving the 
work premises 

Clothing contaminated with coal tar pitch volatiles 
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should be placed in closed containers for storage until it 

can be discarded or until provision is made for the 
removal of coal tar pitch volatlles from the clothmg If 
the clothmg is to be laundered or otherurlse cleaned to 
remove the coal tar pitch volahles, the person perform- 
ing the operation should be mformed of coal tar pitch 
volatdes's hazardous properhes 

Employees should be prowded wth and reqrured to 
use splash-proof safety goggles where condensed coal 
tar pitch volatlles may contact the eyes 

SANITATION 

Workers subject to slun contact wth mal tar pitch 
volatlles should wash wth soap or d d  detergent and 
water any areas of the body whch may have contacted 
coal tar pitch volatlles at the end of each work day 

Employees who handle coal tar pitch volatlles should 
wash thew hands thoroughly wth soap or mdd deter- 
gent and water before eatmg, smolung, or usmg todet 
facilities 

Areas m whch exposure to d tar pitch volatlles 
may occur should be identified by signs or other 
appropnate means, and access to these areas should be 
lmted to authonzed persons 

I 

COMMON OPERATIONS AND CONTROLS 

The followmg llst mcludes some common operat~ons m 
which exposure to coal tar pitch volatdes may occur 
and control methods whch may be effective m each 
CaSe 

Operation 

Liberation from 
extraction and 
packaging from coal tar 
fraction of coking 

Use as a binding agent 
in manufacture of coal 
bnquettes used for fuel, 
use as a dielectnc in the 
manufacture of battery 
electrodes, electric-arc 
furnace electrodes, and 
electrodes for alumina 
reduction 

Use in manufacture of 
roofing felts and papers 

sand roofing 

Controls 

Process enclosure, 
local exhaust 
ventrlatmn, general 
dilaon ventdabon, 
personal protectwe 
equipment 

Process enclosure, 
local exhaust 
ventilatron, general 
dilution ventdation, 
personal protective 
equipment 

Process enclosure, 
local exhaust 
ventilation, general 
dilubon ventilation, 
personal protective 
equipment 

Operation 

Use for protective 
coatings for pipes for 
underground condults 
and drainage, use as a 
coating on concrete as 
waterproofing and 
corrosion-resistant 
matenal, use in road 
pawng and sealing 

Use in manufacture and 
repair of refractory 
bnck, use in produdon 
of foundry cores, use in 
manufacture of carbon 
ceramtc items 

Controls 

Process enclosure, 
local exhaust 
ventilafion, general 
dilutton ventdabon, 
personal proteme 
equipment 

Process enclosure, 
local exhaust 
ventilatron, general 
dilutKwr venhlation, 
personal protectnre 
equipment 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, msbtute fmt ard proce- 
dures and scud for first ard or medical assistance 

EyeExponve 
If condensed mal tar pitch volatiles get mto the eycs, 
wash eyes lmmedlately with large amounts of water, 
liftmg the lower and upper lids occasionally If untahon 
IS present after weshmg, get medical attcnhon contact 
lenses should not be worn when workrng wth these 
chemcals 
*SIdnExposure 
If condensed coal tar pitch volatdes get on the s h ,  
wash the contaminated skm usmg soap or mdd deter- 
gent and water Be sure to wash the hands before eatmg 
or smolung and to wash thoroughly at the close of 
work 

Breatlung 
If a person breathes in large amounts of coal tar pitch 
volatlles, move the exposed person to fresh au at once 
If breathmg has stopped, perform ar t i f id  respuahon 
Keep the affected person warm and at rest Get medical 
attention as soon as possible 

Rescue 
Move the affected person from the hazardous exposure 
If the exposed person has been overcome, nottfy some- 
one else and put mto effect the establlshed emergency 
rescue procedures Do not become a casualty Under- 
stand the facdity's emergency rescue procedures and 
know the locations of rescue eqwpment before the need 
anscs 

SPILL AND DISPOSAL PROCEDURES 

Persons not weanng protective equipment and cloth- 
mg should be restncted from areas of relcases untd 
cleanup has been completed 

If coal tar pitch volatiles are released in hazardous 
concentrations, the following steps should be taken 
1 Ventilate area of spill 
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2 Collect released matenal in the most convenient and 
safe manner for reclamation or for disposal in sealed 
containers in a secured sanitary landfill 

Waste disposal method 
Coal tar pitch volatiles may be disposed of in sealed 
containers in a secured sanitary landfill 
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RESPIRATORY PROTECTION FOR COAL TAR PITCH VOLATILES 

Condition Minimum Respiratory Protection. 
Required Above 0.2 mg/ma 4 Particulate and Vapor 

Concentration 

2 mg/ms or less A chemical cartridge respirator mth an organic vapor camdge(s) and vnth a 
fume or high-efficiency filter 

Any suppliedair respirator 

Any self-contained breathing apparatus 

10 mg/ms or less A chemical cartndge respirator mth a full facepiece and an organic vapor 
cartndge(s) and wth a fume or high-efficiency filter 

A gas mask wth a chin-style or a front- or back-mounted organlc vapor canister 
and with a full facepiece and a fume or high-efficlency filter 

Any supplied-air respirator with a full facepiece, helmet, or hood 

Any self-contained breathing apparatus with a full facepiece 

A Type C supplied-air respirator operated in pressuredemand or other positwe 
pressure or continuous-flow mode 

A powered air-punfytng respirator vvlth an organic vapor cartridge and a high- 
efficiency partrculate filter 

A Type C supplied-air respirator wth a full facepiece operated in pressure- 
demand or other positive pressure mode or wth a full facepiece, helmet, or hood 
operated in continuous-flow mode 

200 mg/ms or less 

400 rng/ms or less 

Greater than 400 mg/ms or 
entry and escape from 
unknown concentrations 

Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode 

A combination respirator which includes a Type C supplied-air respirator with a 
full faceptece operated in pressure-demand or other poswe pressure or continu- 
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other posrtive pressure mode 

Fire Fighting Self-contained breathing apparatus wnh a full facepiece operated in pressure- 
demand or other positive pressure mode 

Escape Any gas mask providing protection against organic vapors and particulates, 
including pesticide respirators which meet the requirements of this class 

Any escape self-contained breathing apparatus 

'Only NIOSH-approved or MSHA-approved equipment should be used 
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Material Safety Data Sheet 
From Genium‘s Reference Collecbon 

Genium Publishing Corporauon 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
CEYUY PuBLisniNO CORP (518) 377-8855 

Materlal Name COBALT METAUPOWDER 

Descrlptlon (OrIgin/Uses) Used in alloys and in nuclear weapons 

No 82 

COBALT METALPOWDER 
(Revision A) 
Issued March 1981 
Revised April 1988 

SECTION 2. INGREDIENTS AND HAZARDS 
Cobalt McWPowder, CAS No 744G48-4 

All he exposure hmts above arc defined for cobalt mcwl, d u y  and fume 
as c o  
*Immediately dangerous to lifc and health 
**See NIOSH, RTECS, for additronal data with refcmnccs to turnongenic effects 

% EXPOSURE LIMITS 
Ca 100 IDLH* Level 20 m g / d  

OSHA P E L  
8 HrTWA 0 1 m g / d  

ACGIH TLVS, 1987-88 
TLV-WA 0 OS mg/m’ 
TLV =EL 0 1 mgm’ 

Toxlcity Data** 
Rat,Oral LD, ISOOmgkg 

Flash Point and Method 

SECTION 3 PHYSICAL DATA 
Boillng Polnt Ca 5792 F (3200 C) Water Solubillty (%) lnsoluble 
Melting Polnt 2719’F (1493 C) Molecular Weight 59 Cnms/Molc 
Specific Gravlty (H,O = 1) 8 92 

Autoignition Temperature Flammab~licy Limiu in Air 
% by Volume * 

Appearance and Odor A gray, hard, magnetrc, ductik, and somewhat mllcabk metal or blrck powder, odorlcss 

SECTION 4 FIRE AND EXPLOSION DATA I LOWER I UPPER 



No 82 COBALTMETAUPOWDER 4/88 

SECTION 6. HEALTH HAZARD  INFORMAT ION 
Cobalt mcmUpowder IS not luted 8s 8 uremogm by Ow NIT, IARC, or OSHA 
Summarr of Rlsks Inhalrtloo of cobrlt dust can UIJSC pulmonary symptoms such as wheeung, antauon of the upperrespurtory 
tnct (URT), and hypenensillvity ructloas (asthma) Skin coolift mth powdered cobalt m y  cause dcmtltls, erpecially 10 the mlbes 
of the elbows knees, ankles, ud neck cootact with eyes m y  cause COfIJUOCtIVitAS Ingestma m y  produce a hot senrrhoa dong mth 
vonutlng, diarrhea, and nausea Medical Condltlons Aggravated by Long-Term Exposure Duordm of ut skm md the 
URT may be worsened by exposure to cobalt, drm~irtn prcplr~emc0t8nd penodr d r r l  exams cmphasmng there functmns. 
Trrget Organs RespvrLOry system, skm, bladder. Uneys, rod eyes Prlmary Entry Skm contact, mnhalrtlon. 
Acute Effects Conuctdemrrtlu md breathing diffiiultm Cbronlc Effects AUcrglc uthma, mmcted pulmwrry functmns, 
and interstitial fibrosis may k caused by long-term o c c u p a u d  exposure to cobalt or nu compouob+ 
FIRST AID 
Eyes Immediately flush eyes mcludmg under the eycltds gently but thomughly mth plenty of rumrng w r t a  fa at k u t  15 mutes 
Skin Immediately wash the affected uer with mrp ud wuef 
Iabalatlon Remove the exposed pnron to ksh ur, restore and/or support hu or ha bruthrng u ipeedcd 
Ingestion Never give mythmg by mouth to oome~ae who u u ~ ~ c o ~ ( c ~ ) u s  a coovultmg If cobalt ultt ue ~qgcrted, give 1 to 2 
glasses of water rod mducc vormtlag 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL  EXPOSURES Seek prompt 
medical asslstaoce for furtber treatment, 0bserv0tlo11, and support after first aid 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SpllULeak Notlfy spfcty personael, evacuate dl moes~ntral paronocl, remove all sources of hut urd qnitlon, and provde d e q u &  ~ 

veatdatlon Clemup pasooncl aead protecllon rgunst contact mth rod mhalrtron of dusl (see tccL 8 )  Revcnt skm contact Scoop up 
spilled coball mm suitable contamers for duposal Cuefully sweep 01 v8cuum up s m U  spills a rrrdua mthout cruoag dust 
Waste Dlsposal Contact your supplrcr a I lrcewd cooWactor for detailed ncommeadrllons Consider ncyctng Follow Fedml, 
state, and local regulations 
OSHA Deslgnatlons 
Air C~ntam~nt (29 CFR 1910 lo00 Subput 2, for cobalt metal, dust, 8nd fume) 
EPA Designations (40 CFR 302 4) 
RCRA HIurdous Waste Not Lsted 
CERCLA HIurdous Substance Not Llsted 

SECTION 8 SPECIAL PROTECTION INFORMATION 
Goggles Always wear protectlve eyegluocs or chermcal srfety gog%el Follow the eye- md face-protechon guidekDer m 
29 CFR 1910 133 
maximum use concenmaons andlor UIC exposure Itrmts cifed m -00 2 Follow the respurtor guidcllotr ID 29 CFR 1910 134 For 
emergency or nonroutme use (e g , clevlrirg reactor vessels or stonge tanks), werr vl SCBA with 8 full facepiece operated in the prrssw- 
demand or positlve pressure mode Warning Au-punfymg rapuuOn wrll not protect workers LO oxygen-defiient atnrorpherrs 
Other Wear impervious gloves, boots. aprons, Ud ckm, impanous bodycwmng clohmg to prevent my possibhty of skm matact 
Bunn C ~ C J ~ S  may k useful to lmt the effects of skm contact 
powerful ewugh lo rrmnt.1~ wbarae kvels of coball mtul. dust, Q fume kbw the OSHA PEL stradrrb cited o recWm 2 
Srlety Stations Make eyewuh st8tloos. wrthmg frcltr\u. d safety Showen 8vulrbk ID w rod handlrag mu 
Contamlnated Equipment Coatact knscs pose a special hrurb, tbft kases my h o r b  untlntr rod rll knott concentrate them 
Pmcles ctll adhere LO contact lenses and cause comcal damage Do not MII cwtw k o a  m my work uu. 
Comments R r u c e  pod personal hygic-, always wash lhmughly rntt wag Un muCnrl Avord tnnrfanng it from your hands to 
your moulh whde utlng, dnnlung, or smokmg Do n# cat, dnnk, a smoke ID any w o k  uu Do wt inhale dust a crrrtc dusty w0-g 
conditions 

Rcsplrator Wear a NIOSH-rpprovcd mspmtor pa the NlOSH P o c k  Gut& r o C W d  H a w &  f a  che 

Ventllatlon Install and operate general rod local vlcot~lrloo systems 

SECTION 9 SPECIAL PRECAUTIONS AND CO MMENTS 
Storage:Scgrepatlon Ston cobalt meuvpOwdcr 10 a cool. dry. well-veadrced uu in dosed tootllact~ awry fromoudurng agents, 
incompatible chermcrls (see sect. 3, md source$ of hertor ignitron. 

Spcclrl HandllnglStorage Practice good housckecping r#hnrguer thrt rrmumtl~ rzumulrtlan of dust, clumng pIoceduru should 
not creak dusty conditions 

?ransportatlon Data (49 CFR 172 101-2)' Notkrtcd 



Occupational Health Guideline for 
Copper Dusts and Mists 

INTRODUCTION 
This guidelme IS mtended as a source of mformahon for 
employees, employers, physicians, mdustd hygienrsts, 
md other occupatronal health profaionals who may 
have a need for such mformahon It does not attempt to 
present all data, rather, it presents pertinent mformahon 
md data m summary form 

SUBSTANCE IDENTIFICATION 
Formulas of example compounds CuSOdHO, 

CUCl 
Example compounds Copper sulfate dust or mwt, 

cuprous chlonde dust 
Appearance and odor Odorless solids 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for copper dusts or mists IS 
1 milligram of copper dusts or mists per cubic metcr of 
tur (mum') averaged over an eight-hour work shift 

HEALTH HAZARD INFORMATION 
Routea of ex- 

Copper dusts or mwts can affect the body if they are 
mhaled or if they come m contact with the eyes or slun 
They can also a f k t  the body if they are swallowed 

Effects of overexposure 
I Short-term Erposurc Powdered copper or dusts or 
mwts of copper salts may cause a feelmg of lllness 
s d a r  to the common cold with sensahons of chdls and 
stufiness of the head Small copper partrcles may enter 
the eye and cause mtation, discoloration, and damage 
2. Long-term Erposun Repeated or prolonged expo- 
sure to copper dusts or mwts may cause slun untabon or 
dtscoloration of the slun or hau 
3 Reporling Signs and Symptoms. A physician should be 
contacted if anyone develops any slgns or symptoms 
and suspects that they are caused by exposure to copper 
dusts or mwts 

Rccolllmcnded medid  mneilhca 
The followmg medical procedures should be d e  
avdable to each employee who u exposed to copper 
dusts and mts at potentrally hazardous levels 
1. Inmd Medical Scraning. Employcis should be 
screened for htory of ccrtun medid con&bonr 
(luted below) whch mght place the employee at 
mcreased nsk from copper dusts and mwts exposure 

4 h r o m c  respvatory drserue Copper dusts or mrsts 
cause respvatory mtahon UI mumah In persons with 
unwed pulmonary funchon, cspccdly those wth 
obstruchve w a y  dlseaser, the b r e a b g  of copper 
dusts or mwts might cause exacerbahon of symptoms 
due to theu irntant propertrcs 

-Liver dlscasc Copper dusts or mwts cause hver 
damage m a n d .  Persons wth preexwtmg hver 
dlsesse may be more suscepuble to the e f f d  of these 
agents 

--I(Jdney disease Copper dusts or muts cause ludney 
damage m animals The importance of thrs organ m the 
elimnation of t o m  substances justifies special consider- 
ahon in those with lmpaued renal funchon 
-Skm dwease Slun senslttzahon m human subjects 

has occurred Persons with precxlstmg slun duorders 
may be more susceptible to the effects of these agents 

-Hematopoiehc dworders A n e m  has occurred m 
anunals p e n  copper salts orally Petsons wth pre- 
exlstmg blood dlsorden may be more suscephble to the 
effects of these agents 

-Wilson's dlscasc Persons wth preexwtmg Wll- 
son's dlscasc may be more susctphble to the effects of 
these agents 
2. Penodic Mdacal fiamination. Any employee devel- 
opmg the above-luted condihons should be referred for 
further medical examinahon . summary of toricology 
Inhalahon of dusts and msts of copper and copper salts 
results m irntatron of the upper respiratory tract, with 
occasional ulceration and perforahon of the nasal 
septum Inhalation of copper and its compounds by 
anlmals caused mj~ry to the lungs and liver with 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achieving an effective occupational health program However, they may not be sufflctent to achieve compliance 

with all requirements of OSHA regulations 

U S DEPARTMENT Of HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Dtsease Control 
Natmnal Institute for Occupattonal Safely and Health 

US OEPARTMENTOFLABOR 
Occupational Safely and Health Adnunistration 



hemochromatosis Access of sheep to salt licks contam- 
ing 5 to 9% copper sulfate caused the sudden onset of 
hemolytic anemla, icterus, and hemoglobrnuna fol- 
lowed by death in a day or two, at necropsy, the liver, 
kidneys, and spleen showed severe degenerative 
changes Workers exposed to copper dust in concentra- 
tions of 0 075 to 0 120 m u m 3  complruned of mild nasal 
discomfort Exposure to the dust of copper acetate 
produced sneezing, coughing, digeshve dmrders, and 
fever Metal workers exposed to complex copper salts 
in dust form complained of metallic taste with imtation 
of nasal and oral mucosa, atropluc changes in the 
mucous membranes were notad rn subjects exposad for 
long penods of m e  On mgeshon, copper salts act as 
irntants and cause nausea, vomiting, abdormnal p, 
hemorrhagic gastrihs, and diarrhea Copper salts 
splashed in the eye cause conjunctivibs, corneal ulcer- 
ation, and turbidity, and may produce palpebral edema. 
Copper particles embedded in the eye result rn pro- 
nounced foreign-body reaction with charactenstic dls- 
coloration of ocular tissue Allergic contact dermatitls 
due to copper exposure, although rare, has been report- 
ed Greenish discoloration of the shn and hatr of some 
copper workers has been observed Although copper 1s 

an essential element for health, excessive amounts can 
produce harmful effects 

I 

CHEMICAL AND PHYSICAL PROPERTIES 

@ Physicaldata 
1 Molecular weight CuSO. 249 7, CuCl, 99 
2 Boiling point (760 mm Hg) Not applicable 
3 Specific gravity (water = 1) Greater than 1 
4 Vapor density (air = 1 at boiling point of copper 

dusts or mists) Not applicable 
5 Melting point Higher than 100 C (212 F) For 

example, copper sulfate = 150 C (302 F), cuprous 
chloride = 430 C (806 F) 

6 Vapor pressure at 20 C (68 F) Not applicable 
7 Solubility in water, g/100 g water at 20 C (68 F) 

Ranges from very low (e g cuprous chlonde = 0 006) 
to high (e g copper sulfate = 35) 

8 Evaporation rate (butyl acetate = 1) Not apphca- 
ble 

Reactivity 
1 Conditions contnbubng to instability Extreme 

heat 
2 Incompatibilities Copper dusts or mists may react 

with acetylene gas to form copper acetylides, which are 
solids that are sensitive to shock Some copper mists 
may react with magnesium metal to form flammable 
hydrogen gas 
3 Hazardous decomposition products None 
4 Special precautions None 

1 Ignition temperature Copper dusts = 700 C (1292 
F) 

~ ~ m 8 b d ~ t y  

Warning properbes 
Accordrng to Grant, copper acetoarsentte, copper chlo- 
nde, copper sulfate, copper carbonate and oxide, and 
copper metal all produce local mtant effects when m 
contact with the eye The Documentatton of TL Vs also 
notes that copper salts on the eye may cause “conjuncti- 
vitu or even ulcerauon and turbidity of the cornea ” 
Concentrahons producmg these effects are not given 

MONITORING AND MEASUREMENT 
PROCEDURES 

O G e n e r r l  
Measurements to determure employee exposure are best 
taken so that the average eight-hour exposure IS bascd 
on a mgle eight-hour sample or on two four-hour 
samples Several short-me rnterval samples (up to 30 
mutes) may also be used to detemne the average 
exposure level Au samples should be taken m the 
employee’s breathmg zone (au that would most nearly 
represent that lnhalcd by the employee) 

Metbod 
Samplmg and analyses may be performed by collection 
of copper dusts or msts on a cellulose ester membrane 
filter, followed by treatment with nitnc acid, solution in 
hydrochlonc acid, and atomic absorption spectrophoto- 
metric analysis An analytical method for copper dusts 
or mists is in the NIOSH Manual of Analytical Methods, 
2nd Ed, Vol 2, 1977, available from the Government 
Printing Office, Washington, D C  20402 (GPO No 
017-033-00260-6) 

RESPIRATORS 
Good rndustnal hygiene pracuces recommend that 

engmccmg controls be used to reduce envuonmental 
concentrations to the pemssible exposure level How- 
ever, there are some exceptions where respirators may 
be used to control exposure Respuators may be used 
when engmeenng and work prpcbce controls are not 
technically feasible, when such controls are 111 the 
process of bemg mstalled, or when they fad and need to 
be supplemented Respirators may also be used for 
operabons which rcqure entry mto tanks or closed 
vessels, and in emergency situatrons If the use of 
respuators IS neceuary, the only respirators permitted 
are those that have been approved by the Mrne Safety 
and Health Administration (formerly Mimng Enforce- 
ment and Safety Administrabon) or by the National 
Institute for Occupational Safety and Health 

In addibon to respirator selecuon, a complete respira- 
tory protecuon program should be instituted which 
mcludes regular trruning, mamtenance, mspection, 
clcanmg, and evaluation 

PERSONAL PROTECTIVE EQUIPMENT 
Employees should be provided with and required to 

use impervious clothing, gloves, face shields (eight-inch 
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I mimmum), and other appropnate protective clothmg 
necessary to prevent repeated or prolonged slun contact 
with copper salts or liquids contaming copper salts 

I f  employees’ clothing may have become contarnurat- 
ed with powdered copper, copper salts, or liquids 
contaming copper salts, employees should change mto 
uncontaminated clothmg before leaving the work prem- 

Clothmg contammated wth copper salts should be 
placed in closed contamers for storage untd it can be 
discarded or untll provision IS made for the removal of 
copper salts from the clothmg If the clothing IS to be 
laundered or otherww cleaned to remove the copper 
salts, the person pcrforrmng the opcrauon should be 
informed of copper salts’s hazardous propm%es 

Non-impervious clothmg whch becomes contaau- 
nated with copper salts should be removed promptly 
and not reworn untd the copper salts are removed from 
the clothing 

Employees should be provided with and rqwred to 
use dust- and splash-proof safety goggles where pow- 
dered copper or dusts, mists, or liquids contaming 
copper salts may contact the eyes 

0 
lSeS 

SANITATION 

Slun that becomes contammated with copper salts 
should be promptly washed or showered with soap or 
mdd detergent and water to remove any copper salts 

Eating and smolung should not be permitted m areas 
where powdered copper, copper salts, or liquids con- 
taining copper salts are handled, processed, or stored 

Employees who handle powdered copper, copper 
salts, or liquids contaming copper salts should wash 
their hands thoroughly with soap or mild detergent and 
water before eating, smolung, or using tollet facllities 

COMMON OPERATIONS AND CONTROLS 

T h e  following list includes some common operations rn 
which exposure to copper dusts or mists may occur and 
control methods which may be effecuve rn each case 

Operation Control8 
Liberation dunng Local exhaust 
mining, extracting, and ventrlatton, general 
refining copper ore, dilution ventilation, 
during fabricatron and personal protectwe 
manufacture of copper equipment 
rod, wire, piping, and 
tubing for use in 
electncal, plumbing, and 
building industries, 
dunng manufacture of 
domestic utensils, 
during manufacture of 
alloys 

Operation Controls 
Liberation from Local exhaust 
productron and ventilation, general 
applicatmn of d M o n  ventilatron, 
fungicides, insectrcides, personal protective 
and germicides for soil, equipment 
feed, grain, texttle, 
water and sewage 
treatments, dunng use 
of copper salts for pamt 
pigments and coloring 
agents, electroplatmg 
baths, wood 
preservabon, 
automobve emisston 
controls, teal8 
treatment, and organic 
synthesis 

EMERGENCY FIRST AID PROCEDURES 
In the event of an emergency, wtrtute first ud proce- 
dures and send for first a d  or medical asslstancc 

EyeExposure 
If copper dusts or msts get rnto the eyes, wash eyes 
unmediately with large amounts of water, liftmg the 
lower and upper lids occasionally Get medical atten- 
tion unmediately Contact lenses should not be worn 
when worhng with these chermcals 

SkinExposure 
If copper salts or liquds contamrng copper salts get on 
the skm, promptly wash the contammated slun usmg 
soap or mld detergent and water If copper salts or 
liquids contaming copper salts penetrate through the 
clothing, remove the clothmg promptly and wash the 
slun using soap or mild detergent and water If irntatlon 
persists after washing, get medical attention 

Breathing 
If a person breathes rn large amounts of copper dusts or 
msts, move the exposed person to fresh IUT at once If 
breathmg has stopped, perform d i a d  respuauon 
Keep the affected person warm and at rest Get medical 
attention as soon as possible 

swlllorrlog 
When powdered copper, copper salts, or liquids con- 
taming copper salts have been swallowed and the 
person is consc~ous, g~ve the person large quantities of 
water immedlately After the water has been swal- 
lowed, try to get the person to vomit by havmg htm 
touch the back of hs throat wth his finger Do not 
make an unconmous person vomit Get medical atten- 
tion unmediately 

Rescue 
Move the affected person from the hazardous exposure 
If the exposed person has been overcome, notify some- 
one else and put into effect the established emergency 
rescue procedures Do not become a casualty Under- 
stand the facility’s emergency rescue procedures and 
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know the locations of rescue equipment before the need 
M S e S  

SPILL AND OISPOSAL PROCEDURES 
Persons not weatlng protectwe equipment and cloth- 

ing should be restnctcd from arms of releasc untd 
cleanup has been completed 

If copper dusts or msts eue spllled or released, the 
following steps should be taken 
1 Ventilate area of releast 
2 Collect spilled m a t e d  m the most convemcnt and 
d e  manner for reclamation, or for dwposal III a secured 
sanitary landfill Liquid contruning copper should be 
absorbed m vermiculite, dry sand, earth, or a sundm 
matenal 

Waste disposal method 
Copper dusts or msts and copper compounds may be 
disposed of in sealed contamers in a secured siamtary 
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1 , I-DICHLOROETHYLENE~' 

1 ,l-Dlchloroethylene caused kidney tumors (male mice only) and 
leukernla ln one study of lake exposed by inhalation to 
1 ,I-dlchloroethylene. The results of other studlet were equfvocal or 
negative. 1 ,I-Dlchloroethylene is mutagenfc, and has caused adverse 
reproductive effects when administered to rats and rabbits by 
Inhalation. Chronic exposure causes liver damage, and acute exposure 
to high doses produces nervous system damage. 

CAS Number. 75-35-4 

Chemical formula: CHZCClz 

IUPAC Name. 1 ,l-Dichloroethene 

Important Synonyms and Trade Names, Vinylidene chloride, VDC, 
1 ,l-dlchloroethene, 1 ,l-DCE 

chemical and Phvs Ical P rooertles 

Molecular Weight 96 94 

801 1 ing Polnt- 37'C 

Melting Point -122 1'C 

Specific Gravlty. 1.218 at 2O'C 

Solubility in Water 400 g/liter at 2O'C 

- 1/ U 5 Environmental Protection Agency, Off,ce of Waste Program 
Enforcement. September 1985 Chemical. physlcal. and blological 
properties of compounds present at hazardous waste sites 
Report Prepared by Clement Associates. Inc , Arlington, Vlrglnla 

A F i n a l  



Solubility in Organics: Sparingly soluble in alcohol, ether, acetone, 
bcntcni, and chloroform 

Log Octanol/Water Partition Coefficient (KO,,). 1 84 (Mabey et a1 
1981 1 -Estimated 

SoilIWater Partition Coefficient (kc): 
239 
78 
65 USEPA (1 986a) 

Lyman et al. (1982) Eqn 4-8 (log K ~ W  - 1.84) 
Lyman and Loreti (1987) (log KOw - 1.84) 

8 i oconcen tra t i on Factor : 

20 2 
26 7 
30 9 

Davles and Oobbs (1984) Eqn C (log KOW - 2.18) 
Lyman et al. (1982) Eqn 5-2 (log KOv = 2 18) 
Davles and Dobbs (1984) Eqn 8 (log KOw - 2 18) 

Vapor Pressure 500 mm Jig at 20'C 
600 m Hg at 25'C (USEPA 1986a) 

Vapor Density. 3.25 

Henry's Law Constant 3.4 x lo'* atm-m3/mole (USEPA 1986a) 

TransDort a nd Fate 

Volatilization i s  likely to be the primary transport process for 
1 '1-dichloroethylene (VDC), and its subsequent photooxidation in the 
atmosphere by reaction with hydroxyl radicals is the predominant fate 
process. The half-life of 1 ,I-dichloroethylene in water I s  estimated 
to be between one and six days (USEPA 1984) 

A range of estimated soil-water partition coefficients (KO,) is 
reported above and indicates that sorption of 1 ,l-dlchloroethylene to 
sol 1 slsediments and dissolved organic material wi 1 1  occur 

(1980) estimates that sorption of volatile organic compounds will range 

Pavlou 



from low to moderate. The combined water solubility and low organic 
partitlonlng of 1 ,I-dichloroethylene suggests that thts compound wlll 
exhl bi t some degree of envl tonmental mob1 1 I ty. 

A range of estimated bioconcentration factor (BCFs) for 
1 ,I-dichloroethylene Is also reported above. ASTM (1985) indicates 
that chemlcal s w l  th bioconcentration factors less than approxlmately 
100 have low potentla1 for causlng harm to wildlife and human health 
via biomagnlflcatlon of tesldues up food chalns. The magnitude of the 
concen tra t 1 on factors sugges t s that appreci ab1 e bloconcen trat 1 on or 
blomagnificatlon of 1 ,I-dichloroethylene residues I s  not llkely to 
occur. 

Health Effects 

1 ,l-Dichloroethylene caused kidney tumors in male mlce and leukemia 
in both males and females when exposed by lnhalatlon. Equivocal 

resul ts were obtained In other inhalatlon studtes. Negative tesul ts 
were obtalned In cancer studles with rats and mlce followlng oral 
exposure or In hamsters following lnhalat on exposure 
ethylene has been classified according to EPA's Proposed Guidelines for 
Carclnogen Risk Assessment in EPA's Group C (possible human carcinogen) 
based on limited evidence in animals and Inadequate evidence in humans 
(USEPA 19851 

1,l-Dichloro- 

1 ,I-Dlchloroethylene was mutagenlc in several bacterial assays 
1,l-Dlchloroethylene dld not appear to be tetatogenlc but did cause 
embryotoxicity and fetotoxlclty when admlnlstered to pregnant rats and 
rabbits by Inhalation 
ethylene as low as 5 mglkglday caused liver changes in rats 
exposure to hlgh doses causes central nervous system depresslon 
Neurotoxicity has not been associated with low-level chronic exposure 
The oral LCso value for rats and mice are 1,500 and 200 mg/kg, 

re spec t i ve 1 y 

Chronlc exposure to oral doses of 1 ,l-dichloro- 
Acute 



Joxicitv to Wildlife and Domestic Ani- 

1 ,I-Oichlotoethylene it not very toxic to freshwater or saltwater 
species,  with acute LCs0 values generally ranglng from 80 to 200 
mglllter (USEPA 1980) 
were observed indicated that the acute-chronic ratio was less than 40. 
A 13-day study reporting an LCso of 29 tng/liter indfcated that the 
acute-chronic ratlo for 1 ,l-dich?otoethylene is greater than 4. 

A chronic study in whlch no adverse effects 

No reports of the toxlcity of 1 ,I-dichloroethylene to terrestrial 
wildlife or domestic animals uere found I n  the literature reviewed. 

Reaulations and Standard5 

Ambient Hater Quality Crl ter la  (USEPA 1986b) 

Aquatlc Life (Freshwater) 

The avatlable data are not adequate for establlshlng crlterla 
However, EPA does report the lowest values known to cause toxicity 

organisms. in aquatic 

Acute 

Chron 

Aquatic Li 

Acute 

toxlclty 11,600 pg/llter 

c toxicity No avallable data 

e (Saltwater) 

toxlclty 224,000 pg/l i ter 
Chronic toxicity No available data 



Human Health 

Due to the catclnogentcfty of 1 ,1-dfchloroethyltne the amblent 
water criterion is set at zero 
carcinogenic risks associated with lifetlme exposure from lngestion 

of contaminated water and contamlnated aquatlc organ1 sms are: 

However, estimates of the 

BLtk Caneenttatlan 

1 o-s 
1 oo6 
I o-’ 

0.33 pg/l i ter 

0.033 pg/l1 ter 
0.0033 pg/l1 ter 

National Primary Drinking Water Standard (USEPA). 0.007 mg/l i ter 
(40 CFR Part 141) 

CAG Potency Slope for Inhalation Exposure (USEPA 1989) = 1 2 
(mg J kg J day 1 

CAG Potency Slope for Oral Exposure (USEPA 1989) = 0 6 (mg/kg/day)-’ 

QT- 

The DT value is defined as that contaminant intake rate 
(mg/kg/day) that should not induce an adverse effect to human health or 

should not pose a risk of cancer occurrence greater than a 
predetermined risk level 

For oral and inhalation exposures to 1 ,I-dfchloroethylene, the DT 
value Is based on the USEPA Cancer Assessment Group’s cancer potency 
slopes 
bound of the potency of a carclnogen in Induclng cancer at low doses 
Calculation of a OT using a cancer potency slope requires selection 
of an acceptable cancer risk level 

The cancer potency slopes are intended to be a plauslble upper 

A range of risk levels from 



I .  to lo” will be considered for all carcinogens, therefore a range of 
OT values I s  presented. Derivation of the Inhalation Of value for 
1 ,I-dichloroethylene Is as follows* 

’T Risk Level 
Potency S 1 ope (mg /kg /day 

I UX4 
1 16 (mg/kg/day)’l 

= 8.6 x lo” mg/kg/day 

For oral exposure to t,l-dichloroethylene, the DT value Is also 
based on the USEPA Cancer Assessment Group’s cancer potency estimate 
Derivation of t>e oral OT value I s  as follows. 

Dy = 
Potency Slope (mg/kg/day)-’ 

= 1 7 x mglkglday 

The range of Inhalatlon and oral DT values for 1.1-dichloroethylene 
is presented below. 

Oral Inhal a tlon 

1 o - ~  I 7 8 3 x 10’’ 
10-5 1 7 10-5 8.3 x loo6 
1 o-6 1 7 x 8 3 x lo” 

‘T fda y )  PT- Risk Level 

1 o - ~  1 7 8 3 x 
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MATERIAL SAFETY DATA SHEET 
--.I) 

' @ GENIUM PUBLISHING CORPORATION 
ktusd pcenbe- 1965 

'45 CATALYN ST , SCHENECTADY, NY 12303 USA (518) 377-8854 

a 
SECTION 1 MATERIAL IDENTIFICATION !P 
MATERlAL NAME i)F 

OTHER DESIGNATIONS L 1 ~ ~ 1 i ' 5 8 9  6" 6 

XALJUFACTLFER/SUPPLIM~ Availabic frcl I m r l  suppl iars,  including 
i i t h i w r  corpb ? t l c r ~  3 f  America. 6-9 North Cox Road, Gastonia, NC 28054 
( 7 %  )b i7- -37 ,  

SECTION 2 INGREDIENTS AND HAZARDS 
h i  t i i  rn Hydride 

rn 
*Curre it ALGlY TLV (1962-tl)) i r  I CY ~1 V 

96 HAZARD DATA 

95-99 8-hr 'MTA 0 025 mg/n3* 

I 

SECTION 3 PHYSICAL DATA 

SECTION 4 FIRE AND EXPLOSON DATA Lomr Upper 
flash point md Method Autol~~tKm tcmp lbnuubdiry LuNn rn kt 

I 

dot applicable 3"LDF( 200% ) Not apgiicable 

EXTIIGLIS'! 11lG lrry g r d p i i t c ,  ddlontite c r  lithiurn chloride R, not Jse water, c a r b n  disxidt ,  Cr, 
chemical, or halocenated extirrgLisiliriL age i t -  l5+him hydride i s  a flam!na>le solid '*en 'Icated or i- 
contact w i t h  oxiuiziny agents, t,oisturc, o r  acids an exothermic reactior results w i t h  the W O l U t i o *  Of' 
corrosive d u s t  and hydrogen gas, with cat) explode or  catch fire spontaneously a t  r o o m  temperature 
m:erial can form airborne 
materials Fires involviig 1 1 t 1 1 1 u ~ ~  L j d r i d e  U J  reign,?e a f t e r  fin is i n i t i a l l y  txtiqguished b no' lea 
extiaguictied fire unattended T u m  ovcr rcslaueb careful ly  and be prepared t G  reextingdsh if nectssaly 
Firefighters should wear self-conta1ilt-d breitiifng apparatus w i t h  facepiece and full  protective clotqing 

f r i s  
d u s t  C I O U J S  wtiic. may e x J o d e  on contact with ! lam, heat,  or oxidizing 

- .. 

SECTION 5 REACTIVITY DATA 

This T t e r i a l  is  stable i n  closed COrItaiiters a t  room temperature under nom1 handling and storage 
condi Lions 

Lithium nydride is incompatible wi th  water. oxia izers ,  halogenated hidmcarDons, ard acids r),"~-: 

It does not undergo hazsrduud p l p e r i z a t i o n  
0 

w i t h  these materials m i c a u s e  f i r e  or explosion Lithium hydride & igni*R spontaneous14 ir L r 

Thernal decomposition o r  burrling may produce irritating alkali  fumcs and hydrogen gas " I  



1 6 C  December, 1985 LIXIUM HYDRIDE MSDS# ,- hued -. 

SECTION 6 HEALTH HAZARD INFORMATION 1 f ~ v 0  025mg/m” (See Section If) 
~~ 

Lxlsts o f  l i t h i u m  hydride are eXtre!rn?ly i r r i ta t ing  and corrosive and may cause coughing, sneezing, and 

burn the gastrointestinal t r a c t  
coqCusion, blurr ing o f  vision, coma, and death 
PCU i r r i ta t ion  

FIRST A I D  

r r i t s t ion  or damge to the upper respiratory t rac t  The d u s t  and solid may cause aevere bums on contact 

It  may produce symptom o f  CW damage, including muscle twitches, mental 
k xltn tne skin and redness or  permanent injury on contact with the eyes If ingested, lithium hydride w i l l  

The TLV o f  0 025 mg/m3 has been established to prevent 

EYE CO;J‘IACT 
bet medical attention 
Get aedical attention if skm is i r r i ta ted  or burned 
support brea’dirg as required Get medical help IN- -Hve large volumes of water or milk 
Contact a physician o r  poison contxol center 
give anything by moutn to a person who is  unconscious or i s  having convulsions 

Promptly f l u s h  eyes, includine under eyelids, r i t h  running water for at leas t  15 minutes 
SKIN CONTACT Flush exposed area w i t h  r a t e r  while remving contaminated clothing 

INHALATION Remve to fresh a i r  Restore and/or 

Do not induce vomiting unless directed to do so Never 

Lithium Hydride has not been identified as a carcinogen by NTP, IARC or OSHA 

SECTION 7 SPILL, LEAK AND DISPOSAL PROCEDURES 

l k t i f y  safety personnel o f  s p i l l s  
ventilation Evacuate all non-essential personnel from the area except for those involved i n  cleanup 
ZAesnu? personnel should wear gloves, safety glasses, face shield, flameproof disposable suit, and an 
aiprDpria%e NIOSY-approved respirator Carefully co l lec t  solid and place i n  dry metal container for 
Jia;psal Lse cautic? to avoid generating d u s t  
put out f i r e  if f i r e  should occur Use nonsparking tools 

DISPOSAL Place i n  suitable container for disposal by licensed contractor, or add small quantities 
cautiousl,, to dry butanol, neutralize with aqueous acid, and flush to sewer with water 
Follow a l l  Federal, State, and b c a l  regulations 

ReIIpve all heat and ignition sources Provide maximum explosion-proof 

When picking up s p i l l ,  have extinguishing agent ready to 

bECTION 8 SPECIAL PROTECTION INFORMATION 

Provlae general and local  exhaust ventilation (explosion proof) to meet TLV requirements 
or nonr2dt lnP e x p s u r e s  where the TLV may be exceeded, use an appropriate NIOSH-approved respirator 
Fucre hocds snould have a face velocity o f  100 lfln * All e lec t r i ca l  service should have an explosion- 
proof design #her nandihg lithium hydride, wear safety glasses,  face shield, d u s t  meskr and f i r e -  
proof c1otLi-g Remove contammated clothing immediately and do not reuse until  it has been properly 
cleaned 

For emergency 

Zyeaash station and safety shower should be readily available i n  use and handling areas 
Ccntact lenses pose a special hazard, soft lenses may absorb and a l l  lenses concentrate irritants 

I: l f m  = l inear fee t  per minute 

SEC?ION 9 SPECIAL PRECAUTIONS AND COMMENTS 
-~ 

S v r e  ir  closed contaiqers i n  a cool, dry, well-ventilated, isolated, fireproof area 
f-on gljtsical damage 

Keep a t e r i a l  a m j  from water, moist a i r ,  acids, oxidizing materials, heat, sparks, and flame 
inert  atmsph?re, such as nitrogen, or in an area where! the relative humidity i s  below 50% 

Protect against dust inhalation Avoid contact With eyes, s k i n ,  and clothing Wash thorouqNy a f t e r  
handing. 

D3T Classification Flammable Solid, hngerous when wet, LE4 14U 

Protect containers 

Use i n  an 

Do not eat  or smoke i n  use o r  handling areas. 
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@p )IkrmcSII#OxIDE 

h t e  October 1981 

MATERIAL SAFETY DATA SHEET I- 

GENIUM PUBLISHING CORPORATION 
1145 CATALYN STREET 

SCHENECTADY, NY 12303.1836 USA 
(518) 377-8855 --- -_ _ _  I 

SECTION I ,  MATERIAL IDENTIFICATION 
LATER= MAGNESIUM OXIDE 
3THER DBSIGNATIONS. Calcined B m c i t r ,  kgnui., P e r i c l a r c ,  HgO, C.E. 1I.ttri.l D4C37, 

UNUFACTURER: Available from uvcral  ruppl i r r r ,  including: 
CAS 1001 309 484 

Hnlkinckrodt , Iac. 
P.O. Box n 

nr4& W D - ~  hnU9 T i l -  I 

SECTION 11 ,  INGREDIENTS AND HAZARDS 

rCurreat OSHA Standard. ACCIX (1981) 

TLV for fume is  1 h 8 d  (ea 

SECTION 1 1 1 8  PHYSICAL DATA 

S I IJAZARO D A T A  

h i l i n g  point,  1 atm, deg C ----- 3600 S p e c i f i c  Gravlty (1 el) - ca 3.7 
Solubil i ty In water @ ZOC, mg/L - 6.2 Melting p o i n t ,  deg 8 --- >2500 

Ibltcular Weight 0---- 40.31 

Qpearance and Odor White povdcr, odorlerr  

~ ~~ 

SECTION I V ,  FIRE AND EXPLOSION DATA LOWER UPPER 
Flarh Point and Xethod I AutoiRnltion T ~ D .  I I l - b i l i t y  Limitr In A i r  

I I 

~ ~ ~ -~ ~~~ 

Joncombustible material. Ure u<tfngUiBhhg media th8t ir appropriate for 8urrOunding 
fire. 

Pirefighters should wear self-contained breathing apparatur as t h i r  material c8n 
become airborne. 

SECTION V ,  REACTIVITY DATA 
~ 

c h i ,  1. a r t a b l e  material i n  c lored  containers at  room temperature d e r  normal ator888 

rhls alkaline material can abaarb CO and HzO from air. It is so luble  i n  aqueous a c i d r  
and handling conditioor.  It dotr  not polymerize. 

It reacts v i o l e n t l y  with ch lor ine  %rif luorida 8nd phorphorur pentachloride. 

GENIUM PUBUSHING 



No. 94 

)SECTION VI HEALTH HAZARD INFORMATION 1 TLV l~mg/rn~ (fume) 
Inhalat ion o f  f r e s h l y  generated magnesium oxide fubk can cause a n  a c u t e  toxic r e a c t i o n  

J 

called metal fume fever* along with l e u b c y t o s i s ,  cough and c h e r t  pain. Exposure t o  P 
HgO dust c a n  produce i r r i t a t i o n  of  t h e  cy- and nasal passages. 

FIRST A I D  
Eye Contact 
Skin Contact  
I n h a l a t i o n .  Remove t o  f r e s h  air. Restore and/or support breathing a8 required.  
I n g e s t i o n  

F l u s h  thoroughly with running water f o r  19 min. including under e y e l i d s .  
Remove contaminated c l o t h i n g .  Wash 8 f f c c t c d  area w i t h  soap and water. 

Contact  physic ian.  Give water to drink to d i l u t e .  
Seek medical a s s i s t a n c e  for  f u r t h e r  t reatment ,  obeervat ion and support. 

*Response t o  n g O % , m e  i s  m i l d e r  than t o  2n0 fume. 

~ 

SECTION V I I a  SPILL, LEAK, AND DISPOSAL PROCEDURES 
- 

Provide adequate v e n t i l a t i o n .  Clean up personnel may need respirator p r o t e c t i o n  a g a i n s t  
d u s t  or fumes. P i c k  up s p i l l s  and p l a c e  i n  appropriate  c o n t a i n e r s  for d i s p o s a l  or re+ 
covery (avoid dust ing c o n d i t i o n s ) .  Flush res idue with water. 

DISPOSAL Deposit i n  an approved l a n d f i l l .  HgO i s  considered t o  be o f  low taxiclty i n  
nature  with low s o l u b i l i t y  i n  water. 

Follow Federal ,  S t a t e  and L o c a l  r e g u l a t i o n s  
AQUATIC TOXICITY TLm 96 >lo00 ppm 

~ 

SECTION VIIIi SPECIAL PROTECTION INFORMATION 
Provide l o c a l  exhaust  v e n t i l a t i o n  t o  meet TLV requirements i n  t h e  workplace where dust 

or fumes may be generated.  An air -suppl ied or s e l f - c o n t a i n e d  breathfng apparatus can 
be used below 750 d m 3 ,  with a f u l l  facepiece needed above 150 m /m 3 . 

Avoid eye c o n t a c t  by use o f  chemical safety goggles where dusty con 8 i t i o n s  may occur.  
Wear p r o t e c t i v e  c l o t h i n g  appropriate  f o r  t h e  work s i t u a t i o n  

Eyewash s t a t i o n  and washing f a c i l i t i e s  should be a c c e s s i b l e t o  use area. 

~~- - 

SECTION I X *  SPECIAL PRECAUTIONS AND COMMENTS 
~ ~ ~ 

~ 

S t o r e  in t i g h t l y  c l o s e d  c o n t a i n e r s  i n  a c o o l ,  dry,  ve11-xent i lated area away from a c i d r  

Avoid i n h a l a t i o n  o r  eye c o n t a c t  with dust .  P r a c t i c e  good pereonal  hygiene when handling 
P r o t e c t  c o n t a i n e r s  from p h y s i c a l  damage. 

t h i s  material 
Wear c l e a n  work c l o t h e s  

Use good housekeeping practices t o  prevent accumulation of du8t. 

I MEDICAL REVIEW! 29 December 1981 I 

P 

c 
a 

I 
II 

GENIUM PLIBWSHING 



MSDS X 148 
MANGANESE METAL/POWDER 

lrrucd September, 1985 

ATERIAL SAFETY DATA SHEET 
LI 

' 1.M GENIUM PUBLISHING CORPORATION 
145 CATALYN ST, SCHENECTADY, NY 12303 USA (518) 377-8854 

SECTION 1 MATERIAL IDENTIFICATION 1 7  

M A T E U L  NAME MANGANESE METAL/POWDER 
OTHER DESIGNATIONS h, CAS r7439-96-5 
SUPPLIER Available from several suppliers, including 

Belmont Metals, Inc Chernetals. Inc 
327 Belmont Avenue 
Brooklyn, NY 11207 Glen Burnie. )rlD 21061 

7310 Ritchie Highway 

(718) 342-4900 (3011 768-6600 

SECTION 2 INGREDIENTS AND HAZARDS 
MANGANESE, bin 

Current (1985-86) ACGIH TLV and OSHA PEL (both are ceiling limits) 

CTION 3 PHYSICAL DATA 

96 I HAZARDDATA 

klting point 1244 + 3°C Solubility in water decomposes 
dolling point 2097O'E Vapor pressure @ 1227'C. mpHg 1 
Specific gravity 7 2 Molecular weight 54 94 

APPEARANCE F, ODOR Gray powder or metal No odor 

SECTION 4 FIRE AND EXPLOSION DATA Lower Upper 

Flash Poln ud M a W  I A u l ~ , q ~ a n  Tanp I Rvmvkliy tmtrr m Cur I 
N/A 1 I I I 

Manganese metal/powder can present a dust explosion hazard under favoring conditions of particle size and 
airborne dust dispersion 
temperature of 45OoC 

The minimum explosive concentration of kb is 0 125 ot/ft3, with a minimum ignitio 
Oxygen concentrations less than 15% prevent ignition* 

Flammable hydrogen gas is generated under certain conditions (5ee Section 5) 
EXTINGUISHING AGENTS 
(e g , G-I ,  Met-L-X) Firefighters should wear self-contained breathing apparatus and full protective gerr 

REF Data source W54, page 1089 

Blanket burning powder with dry powder extinguishing agent designed for metal fires 

SECTION 5 REACTIVITY DATA * 
~~ ~ ~~ 

This material is stable in closed containers at room temperature R ganese reacts slowly with water at 100 C forming hydrogen gas (flammable) Contact with acids (including 
dilute acids) readily dissolves Mn,with the evolution of hydrogen Hot concentrated potassium and sodium 

When heated to high temperature, 
ganese burns in air forming manganese oxides (Some oxidation may occur at noma1 temperatures in air ) 

0 

hydroxides also dissolves Mn,forming hydrogen and manganese hydroxide 

Other incompatible materials include fluorine, chlorine, hydrogen peroxide, nitric acid. nitrogen dioxide, 1 sulfur dioxide and phosphorus 

- s - r r . C * O l l r , m -  - #zEkwuMHm-M~ 
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SECTION 6 HEALTH HAZARD INFORMATION 1 
Although manganese is an essential element for man, acute or chronic manganese poisoning can occur from 
excessive intake via inhalation or ingestion The wst notable effects of chronic manganese poisoning are 
neurological disorders occurring after 6-24 months of exposure 
drowsiness, speech difficulties, muscular twitching, spastic gait and other CNS effects Symptoms resemble 
Parkinson's disease 
treated 
fever, chills, nausea, weakness, body aches Wanganese pneumonititis" has been reported in workers exposed 
to manganese ores and compounds The TLV is also a ceiling limit as reports show poisoning s)nptoa?r near 
this value FIRST AID 
EYE CONTACT Flush well with running water to remove dust particles Get medical attention if irritation 
persists 
SKIN COKTACT Wash with mild soap and water 
INHALATION Remove to fresh air Support breathing as required Get proapt medical help 
INGESTION If person is conscious, give them 2-3 glasses of water to drink, then induce vomiting Repeat 

Smtoas include apathy, loss of *petite, 

Progressive and permanent injuxy can occur from chronic Mn poisoning if it i s  not 
Inhalation of manganese fumes may cause 'ketal fume fever" characttriztd by flu-like symptoms 

SECTION 7 SPILL, LEAK AND DISPOSAL PROCEDURES 
-~~ 

~~~~ ~~ ~~~ ~~~ ~ 
- 

Remove sources of heat and ignition Ventilate spill area Clean-up personnel should wear appropriate 
respiratory protective equipment 
a suitable container for salvage 
DISPOSAL 

Carefully scoop up spilled material (avoid dust generation) and place in 

Return scrap material to supplier or processor for recovery Unsalvagable waste may be buried 
in an approved landfill Follow Local, State and Federal regulations 

SECTION 8 SPECIAL PROTECTION INFORMATION 
Provide general and local exhaust ventilation to meet the TLV requirement 
to the pyrophoricity of finely divided h powder when designing exhaust ventilation systems and other 
process equipment that may contain heavily dust-laden air ) 
where airborne concentrations exceed the ceiling limif Fume or igh efficiency particulate filter respir- 
ators are acceptable for concentrations up to SO mg/m 
equipment (gloves, clothing) may be desirable depending on the work situation (eg , where prolonged/repeated 
contact is likely) 
Eyewash stations and wash facilities should be accessible in areas of use 

Contact lenses pose a special hazard, soft lenses may absorb and all lenses concentrate irritants 

(Consideration should be given 

NIOSH-approved respirators should be worn 

s (250 mg/m with full facepiece] Other protective 

Prevent eye contact by use of chemic81 safety goggles where dusty conditions exist 

S ~ O N  9 SPECIAL PRECAUTIONS AND COMMENTS 
Store in closed containers in a cool, dry, well-ventilated area away from ignition sources, acids, alkali, 
and other incompatible materials Protect containers frw physical damage 
Maintain good housekeeping practices to prevent accwlrtion of dust Use Clem-up procedures that minimize 
dust gtnerat ion 
Use with adequate ventilation Avoid breathing dust and fumes Practice good personal hygiene Wash hands 
thoroughly after handling and before eating and smoking 

NFT CUSSIFICATION Not listed in 49 CFR, Part 172 101 or 172 102 

D A T A S O U R C E ( S ) C O D E ( ~ G ~ ~ )  2, 4, 8. 9, 12. 14. 20. 25. 27. 44, 47. 55. 58. v. ' 

I 
I 

1 

I 

- I  
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MERCURY 
(Revision C) 
Issued September 198 1 
Revised August 1988 

21 

Material Safety Data Sheet 
From Genium's Reference Collection 

Genium hbllshing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303- 1836 USA 
(518) 377-8855 ~~~~~ p u ~ ~ ~ ~ ~  GORP 

SECTION 1. MATERIAL IDENTIFICATION 

arc lamps producing ultraviolet rays. in switches and fluorescent lamps, as a catalyst m oxidatlons of organic 
@ Material Same MERCURY 

Description (OriglnlUses) Used 111 barometers, lhCr'~~Dm~te~, hydrometers, and pyrometers, m mercury 

compounds, ID alloys, in explosives, and for cxtractmg gold and silver from ore 
Otber Desisations Colloidal Mercury, Metalk Mercury, Quicksilver, Hg, Hydrargpm, 

Manufacturer Contact your suppher or distnbutor Consult the lotest cdmm of the Clunrrculwcek 
Buyers Gurdc (Gemum ref 73) for a hst of supphers 

- 
Genlum 

HMIS 
H 3  R l  

I 4  P O  
R O  

*Seesect 8 K 0 

CAS No 7439-97-6 

Comments lnorgamc aod organic mercury ~mpouods  arc highly bmc, as is pure macury PPG* S I  

SECTION 2. INGREDIENTS AND HAZARDS t % f  EXPOSURE LIMITS 
- 

Mercury, CAS NO 7439-97-6 Cia 100 OSHA PEL 
C e b g  1 mg per 10 xu' 

ACGIH TLV (Skin*), 1987-88 
TLV-WA 0 05 mg/msu Hg (Mercury 
vapor) 

+Mercury can be absorbed through mtact s b .  whch cootnbutes to 
overall exposure 
+*See NIOSH, RTECS (OV455ooOO), for additlonal data with references to 
nproduchve, mutagenic, and tumongcmc effects 

I Toxicity Data** 

I I 

SECTION 3. PHYSICAL DATA 
Boiling Polnt 673 F (357 C) Water Solubility (%) Insoluble 

4peciflc Gravlty (H,O = 1) 13.546 at 68'F (20 C) Mokcular Weight 201 Grunt/Mole 
Vapor Pressure 0 001 8 Ton at 77 F (25 C) Melting Polnt -37 93'F (-38 85'C) 

Appearance and Odor A silver, heavy hquid, odorless Danger Mercury vapor has no wmmg p m p c ~ s  

SECTION 4. FIRE AND EXPLOSION DATA f Lo- f UP= 
Flash Pomt and Method I Autoignitlon Temperature I Flammability Lmts u1 Au 1 I + I I I 46 by Volume I 

Extinguishing Media *Mercury does not bum Use extmgutshug agents that will put out the smundmg fm 

Unusual Fire or Explosion Hazards When exposed to the high temperatures that occur dunng a fm, mercury EM vaponze to form 
extremely toxic fumes 

Special Fire-flghting Procedures Wear a self-contamed breathlag apparatus (SCBA) with a full facepiece opaated in the prcssu~- 
demand or positlve-pressure mode 

SECTION 5, REACTIVITY DATA 
Mercury is stable m closed contamers at mom temperatun unda normal storage pnd h m d h g  cood1tlons It cannot undergo hazardous 
polymenzahon 

Cbemkd Incompatibllities Hazardous rcactloos involving mafury md wtyleoe, rmmoni~ boron phosphoduodlde, chlome, chlonne 
Iioxide, w h y 1  =de, sodium carbide, nitnc acid, oleum, and sulfunc acid arc r e p o d  (Gemum ref 84) 

!bodltfons to Avoid Do not expose mercury to i~compatible chermcds 

lazardous Products of Decomposition Extremely toxlc mercury metal fumes arc U e l y  to k p d u c e d  d u n g  f m  
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SECTION 6 HEALTH HAZARD INFORMATION 
Mercurl is not ksted as a carcinogen by the NTP. IARC. or OSHA 
Summar j  o f  Risks Mercury u very toxic due to its hquid and fat solubhty, lack of charge, and membrane permeabihty It is a 
slowly cumulative poison that concentrates m the bran, hdneys, and liver It is very hazardous when sprlled or heated Mercury and its 
vapor are rapidly absorbed by the membranes lmmg the resptratory tract, the gaswintesmal (GI) tract, and the skm Mercury is a 
terarogen (causes physical defects in embryos) Medical Conditions Aggravated by Long-Term Exposure Reexistlog 
problems of the target organs can be worsened Provide preplacemmt and pmodic medical exams emphasiung the target organs 
Target Organs Slun, eyes, respratory system. central nervous system (CNS), ludneys Primary Entry Slun absorption/ 
contact, mhalation Acute Effects Erosion of  the respuatory/GI tracts, nausea, vomung, bloody diamhea, shock, headache, 
metallic taste lohalauon of high ~onceotrat~oos for short p o d s  can cause poeumomt~s, chest para, dyspnea, coughmg, stomatitis, 
gingivius, and salvauon Chronic Effects  Tmmors, emouonal problems, loss of  concentration, depression, drowsioess, fatigue, 
msomoia, loss of memory, ludney problems, eye lesions, vuion duturbances, sore mouth and throat, problems with the seose of faste or 
smell, nosebleeds, nasal inflammauon, loss of weight or appeute, poor haod-eye coonhnauoo, awkwardness, and unsteadiness, as well as 
dermatitis F I R S T  AID Eyes Immediately flush eyes, includmg under the eyellds, gently but thoroughly with plenty of rummg 
water for at least IS m u t e s  Skin  Immediately wash the affected area mth soap and watcr because o f  the increased exposure from 
slun absorption 
medical personnel admoister oxygen to treat the chemcal pneumontt~s that may develop 
to someone who 1s unconscious or convulsing Note to physician If urdicated by degree of mgesuon. sahoe cathams and charcoal 
should be used Chclatlon therapy wlth d-penicillarmne may llso be m&crted 

GET MEDICAL H E L P  (IN P L A h T ,  PARAMEDIC, COMMUNITY) F O R  A L L  E X P O S U R E S  Seek prompt 
medical assistance for  further treatment,  observation and support after  flrst aid Treatment of chronic mercury 
poisoning requires expert  medical c a r e  At the flrst signs, Immediately remove the exposed person from further 
exposure and have him o r  her examined and treated by a physlcian trained in occupational mercury poisoning 

SpilULeak Notdy safety personnel, restnct access to the spill area to necessary personnel, and provide adequate ventllauon Clean up 
spills promptl) Speciahzed equipment and/or techoiques may be requ~cd  to safely deal with lar e mercury spllls, d large quantiues of 
mercury are used io the workplace, detarled. pnor spill-management plaontng is recommended e ollect spilled mercury by usmg a suction 
pump and an asprator bottle with a long caplllary tube For fmely divided mercury m inaccessible cracks, comers, etc , treatment with 
calcium polysulfide and excess sulfur is recommended to convert the mercury globules into menury sulfide Vacuum cleaners may be usec 
d the) are equipped with specially designed mercury-absorbent exhaust filters Collect the mercury mto ughtly scaled cootamen for later 
disposal or reclamation Cleanup personnel must use the recommended personal protect~ve equipment (see sect 8) 
Waste Disposal Consider reclamation, rec chng, or destruchoo rather than disposal in a landfill Do not pour mercury down a dram 
Mercury is veq harmful to the envmoment zootact your suppher or a hcensed contractor for dewled ncommendations Follow Federal, 
state, and local regulauons 
OSHA Designations 
Au Contammant (29 CFR 19010 1OOO Subpart Z) 

*Per the Clean Water Act, 9 407 (a), Clean AK Act, 0 112, and Resource Consavatlon and Recoven, Act, 8 3001 

Inhalation Remove exposed person to fnsh UT, restore and/or support hu or her breathmg as needed Have 
Ingestion Never give anythmg by mouth 

( K P.PR0CFW.S . . .  . .  , 

EPA Deslgaatlons (40 C F R  302 4) 
RCRA Hazardous Waste No U l S l  
CERCLA Hazardous Substance, Reportable Quanuty 1 lb (0 454 kg)+ 

SECTIOh 8 SPECIAL PROTECTION INFORMATION 
Goggles Always wear proect~ve eyeglasses or chemcal safety goggles Where splashmg of  mercury may occur, wear a full face shield 
or splash guard Follow OSHA eye- and face-protectloo regulauoos (29 CFR 1910 133) 
Respirator Use a NlOSH-approved nspuator per the NlOSH Pockel Gwde to Chutucal Hazards for the maximum-use concentrauons 
andlor the exposure hmts cited m section 2 Follow OSHA resprator regulabons (29 CFR 1910 134) Other Wear impervious gloves, 
boots aprons, gauntlets, etc , to prevent any contact with mercury md the skm 
Ventilation Install and operate general and local ventllauoo systems powerful enough to continuously mamtain urbome levels of 
mercury below the OSHA PEL standard cited in sechon 2 
Safe t j  Stations Make emergency eyewash stauons, washmg facihhcs, md safetylquick-drench showers avarlable in work m a s  
Contaminated Equipment Conract lenses pose a special hazard, soft lenses may absorb mtmfs and all lenses concentrate them Do 
nor wear contact lenses m any work arca Remove contamnatcd cloth~og rmd launder it before weanng i t  agam, clean mercury from shoes 
and equipment. Separate work and strcet clothes, store work clothes 10 tpecial lockm and always shower before changmg to sveet clothes 
Comments Racuce good personal hygiene, always wash thoroughly aftcr using this matend Keep it off of  your clothmg and 
equipment Avoid transfemng i t  from your hands to your mouth whde ertmg, dnniung, or smokmg Do nor eat, dnnk, or smoke io any 
work area 

SECTION 9. SPECIAL PRECAUTIONS AND C O W T S  
StoragelSegregation Store mercury in a cool, dry, well-ventdoled area m hghtly closed unbreakable polyerhylene antamers Rotect 
these containers from physical damage 
Special HandiinglStorago Construct storage areas to have smooth, hard, nonporous floors wth no cracks or spaces so that spilled 
mercury globules do not form m inaccessible areas 
Comments Mercury evaporates slowly, but d i t  is spllled it can fom many t.my globules that evaporate much faster than a single pool 
of it will In an uovendated area, sigmficaot conceotrahoo of mcr~ury vapor CUI develop from thls enhanced evaporauw effect This 
poisonous vapor is pmcularly hazardous d breathed over r long pen& of tuue, so spdls or releases of mercury qrurr very meticulous 
cleaning procedures 
Transportation Data (49 C F R  172 101-2) 
DOT Shipping h a m e  Mercury, Metal D O T L a b e l  None I M O  Class 8 
DOT Hazard Class ORM-B D O T  I D  ho NAB09 I M O  Label Corrosive 



Material Safety Data Sheet ap From Genium's Reference Collection 
Genium Publishing Corpordtion 

1145 Cataljn Street 
Schenectady, NY 12303-1836 USA 

GE"JM PUBL~SH~NG CORP 

Manufacturer Contact )our supplicr or distnbutor Consult the latcst cdibon of llic 
Chemrcolwrek Buyers Guide (Gcnium rcf 73) for a list of supplicrs I 

No 373 

M E T : ; k v E 2 y - E  
Issued May 1981 
Revised November 1987 

! SECTION 2 INGREDIENTS ANI) HAZARD5 I Yo 

SECTION 4 FIRE A N D  EXPLOSION DATA 
' Flash Point and Method Autoignition Temperature Flammability Limits in Air 

I 96 bv Volumc 1 

1 Methyl Chloride. CAS NO 0074-87-3 , 

LOWER UPPER 

8 1  17 2 

P 
9 

H,CCI 

1 +This rnatenal can be absorbcd through intact skin, which conlributcs to 
f overa~~ exposure 
c *+Maximum alloudble concentrdtion 

; that all exposurcs to it be rcduccd to thc lowcst fcasiblc Icvcl 
1 *+**See NIOSH, RTECS /or additional datd with refcrcnccs 

I 

~ 

*++NIOSH views mclhyl chlondc as an occupational carcinogen and suggests 

rcproduclivc and 

H 2  
F 4  R I  
R 1  I ?  
PPG * s 1  - -  

*ScewCt8 K 4 

EXPOSURE LIMITS 
ACGLH 1 LVs  (Skin.), 1987-88 

TLV-TWA 50 ppm, 105 mgm' 
TLV-SI EL 100 ppm, 205 mg/m3 

OSHA PELS (Skin.) 
8-HrTWA 100ppm 
Cciling 200 ppm (30 Min) 
MAC*+ 300 npm for 5 Min in any 3 Hr 
pcriod 

NIOSH REL Ca*** 
Toxicity Data**** 

Rat, InhddtlOn, LC, 15,200 mg/m' (30 Min) 
M o w ,  Inhalauor,, EC, 3146 ppm (7 Hrs) 6 mutagcnic effects I 

Boiling Point -10 7 F (-23 7 C) 

Water Solubilit j  100 (complctc) 41D Volatile by Volume 100% 

hleltrng Point -143'F (-97'C) 
Molcruiar Weight 5049 Grams/Mole 

L t Vapor Density (Air D 1) 1 8 

0 

11 SECTION 5 REACTIVITY DATA 
Methyl chloride is stablc in closcd containcn at room tcrnpcrdturc undcr normal rtoragc md hdndling conditions It does not undergo 
hazardous polymenzauon 

Chemical ~ n c o m p d t i b i ~ l t i e s  This rnatcridl is incornpdlibk with slrong oxidiring Jgcnu, dmincs, armdcs, and mctals kke Zn, AI. Mg, 
Na andK 

Conditions to  Avoid 
excessive heat in work arcas bccausc of Uic cxtrcmc flammability of his mdtcridl 

Hazardous Products of Decumpusitiun Exlrcmcly wxic g d ~ s  likc pho\pnc Jnd HCI drL produced during firc conditlons 

Do not allow ignition sourccs likc opcn flame. unprotcclcd hcdtcrs hglutcd tobacco products, clcclric sparks, and 

- 
~~ ~ 



No 373 hiETHYL CHLORIDE 11/87 
SECTIOh 6 HEALTH H A Z A R D  I h F O R h l A T I O N  

Judgmenu as 10 the ruilabili~y of infomution hcrcin for puxhhrrur purpsa am 

teen ukcn in Ihc preparation of such IrfomIion Ccnium hblishing Corp 
exlrnds no samanucs m a k e s  no rcprcrcnuuons and assum= no responribilily 
as to the accunc~ or ruiubility of such infomulion for rpplic.lron 10 

purchase t itended purpow or for consqucnccr  of tu usc 13 - 

- 
Methyl chloride is listcd as an occupallonal carcinogcn by NOSH 
Summary o f  Risks Inhalation of +ish concentrations of mcthyl rhloridc causcs scrious ccntrdl ncrbous systcm (CNS) damage, 
llagenng illness, and sometlmcs dcalh Bccausc mcthyl chloridc has so Iittlc odor dnd [oltcn a slob 1) progrcssivc or] a rmld narcotlc 
actioo, a person may be eiposcd Lo considcrdblc conccnlrdtions wilhoLt bcing aharc of ihc ddngcr 1 hc onsct of symptoms of poisonlng 
such as dmness  hcadachc, ophcal difficultss, ndusca, dnd vonuting mdy be dclaycd for many hours (Ccnium rcf 84, pp 49-62) 
"Severe exposures requlre hospiuliration, monitoring, and trcamcnl for dcidosis Rccovcry may bc prolongcd and permanent 
neurologic unparmcnt has becn rcportcd (Gcnium ref 100, p 354) 
Medical Conditions Aggravated by Long-1  e r m  Lkposure  CNS disordcrs 1 r rget  Organs CNS, lrvcr, ludncys, eyes, and 
skm Primary Entry  Inhaldhon, skin absorptionlcontdct Acute  Lf fec ts  N~urologic cflccls likc mcntdl confusion, dizziness, 
strggenng gut, slurred speech, ard drowsincss C I i r o n i ~  Lf fec ts  Anorcxid, ncrwusncs insonliiu, Incoordination, dirmnished 
vsion, aod emotional instability 
F I R S T  AID 
Eye Contact  Imediatc ly  flush CJCS, including undcr thc cychds, gcntly but thoroughly with plcnty o f  running watcr for at least 15 
mrnutes 
Carefully monitor the exposcd skin arca for frosibltc ddmdgc (cryogcni~ injurics) dnd trcat i t  accordi'lgly 
victlrn to fresh a a ,  rcstore andlor support his brcdlhing as nccdcd Ingestion 1 his 1)pc of cxposurc to mclhyl chloride is extremely 
unhkcly because it appcars as a pressurizcd cryogcnic (cxtrcmcly low-lcmpcrdturc) liquid 

G E T  M E D I C A L  H E L P  (Ih P L A h T ,  P A R A M E D I C ,  C O M M U h I T Y )  I OR A L L  LXI'OSURCS Seek  prompt 
medlcal assistance for  fur ther  t reatment ,  observation, and support a f ter  first aid 
SECTION 7 SPILL, LEAK, A N D  DISPOSAL PROCEDURES 
SpIlULeak Notif) safcty pcrsonnel, providc vcnhlation, and clirmnstc dll ignihon sourccs imicdlatcl) Clcanup pcrsonncl necd 
proteLuon against contact and inhaldtion of vapor (SCC scct 8) Tq to shut off thc flow of mcthjl chloridc g a  

Waste Disposal Conract your supplicr or a licenscd convactor for dcuilcd rccommcndJtions Follow Fcdcial, statc, and local 
regulations 

OSH4 Designations 
Alr Corldr~ii~~n! (19 CFR 1910 1000 Subpart Z) 
E P A  Defignatlons (40 C F R  302 4)  
RCRA Hazardous Waste, No UO45 
CERCLA Hazardous Substance, Rcportdblc Quantiiy 1 Ib (0 454 kg) 

Skin Contact  lmmcdiatcly w a h  thc dfcclcd drcd wiLh bodp dnd uatcr bccdusc of thc incrcdscd h u u d  from absorption 
Inl ia lr t ion Remove 

Indust H&ndsafety 

Medacal Review 

SECT104 8 SPECIAL PROTECTIOV 11'FOH31ATIOS 
Goggles Aluays wear protcclivc cycgl.i,\cs o r  chcrmcdl sdfci)  goggles Follow thc c)c rnd ldcc protection guidclincs of 
29  CFR 1910 133 Resnirator  Usc a NlOSH armrowd rcsDirdtor Dcr thc N/O\// Pocl*~ Cui& 10 Chemical Ifozards Genium 
ref 8s) for the maximum 'use conccntrdtions and/or iic cxposur; lirmb'citcd in sccimn 2 Follow Ihc rcsprdtorguidc~incs in 29 CFR 
1910 134 For emergency or nonroutinc usc (c g , clcaning rcacmr vcsscls or stordgc kinks) usc dn SCBA wilh a full facepiece operated in 
the pressurc demand or positivc prcssurc modc Other  Lquipment Wcar ncoprcnc or po1yvin)l alcohol imprcgnatcd gloves. boots, 
aprons and clcan, impcnious, body c o w i n g  clothing to prcvcnt any possibility of skin contart Ventilation InsU11 and operatc 
general and local maximum explosion-proof vcntilation systcms of sufficlcnr powcr to control aubomc lcvcls of mcthyl chlondc below the 
OSHA PELS cited in scction 2 Safetb  S ta t ions  MJkc cycwdsli stdticn$, wdbhing ~ ~ L I I I L I C S ,  and safcty showers available in arcas of 
use and handling Contaminated Lquipment Contact lcnscs posc a spccial haurd, soft lcnscs niay absorb nitants, and all lenses 
conceotrate them Do MI wear contact lcnscs in any work arca Rcmovc conldrninatcd clothing and ldundcr i t  bcforc Hearing it again, 
clean this matcrial from shocs and equipmcst 

Comments Practice good pcrsonal hygicnc, alwd)s wash thoroughly aftcr using lhis nidtcwl Avoid transfcrring it from hands to mouth 
while eating, drinhng, or smolung Do MI smokc, eat, or drink in my work arca Avoid inh.~lallon of vdpor' 
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No 303 

(RcVlSlon C) 
h4EmYL ETHYL KETONE 

Issued September 1979 
h 1986 Rewsd M m  

SECTION 2. INGREDIENTS AND HAZARDS 96 HAZARD DATA 
dhr 'IWA 200 ppm. or 
m d  

C m t  OSHA PEL and ACGIH (198S86) TLV 
MOSH (1978) proposed 8 l&k m A  Of 200 ppm 

a 100 

1 
I 

SECTION 3. PHYSICAL DATA 
30- PomS 1 um 
vapor Rcssun @ 20'c " 72 
vapor DenSlty (An .I 1) " 25 
Vlscrnlty @ WC, cp"  040 

176 F (80 C) spccrtic &vly (20/4T) - 0805 
Vol8fdC& VOL 16 ... c8 100 
Evrp~rrOoD ztrtc (BUc .I 1) - 57 
iisczmg hmt ... -1221T (-WC) 

SolublLty m W u a  @ ZO'C wt Jb 27 1 Mokculr Weqht I R12 

SECTION 4. FIRE AND EXPLOSION D ATA I LOWER I UPPER 

Fm fightas should w a r  scllarrrlloed bmthg  rppmpls in eaclowd meas. 

SECTION 5. REACTIVITY DATA 
Methyl ethyl ketooe 
CoobtJ~ It doa Dot polymtnrr 

8 suble muend UI closed conramen U mom IeqcrUUC uoda wnn8l stonge rod hrrrdbg 



No 303 3/86 METHYL ETHYL KETONE 
SECI'ION 6. HEALTH HAZARD INFORMATION lTLV 

S E n I O N  7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notrfy rrfuy p m ~ e l  rod rmplcmcnc cootunmwtpl#tdurcs. Remow rll w l r t ~  of hut Q ~gnrwo Rovlde optmum 

RIS&S& Woe KU) be b d  10 m approved mcl~entor or dlspovd of by 8 tKcnred dlrpoul fm Follow Federal, 
me, and )out regulauons 
EPA Humdous WUU No U159 (40 CFR 26l), the pnmpy huudow propmre, of MEK me rgruubhty rpd mucity 
(40 CFR 26133) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Rovrde geaent rad locd exhrust fume wotlluloa to mct n v  mUemcDtr Exhurt hoodr should haw 8 mumum velocity 

Dam Sou&) Code 1-9, 12, 14, 19-21, 23, 26, 27, 34. 38,47,82. M CK 



Genium Publishing Corporation 
1145 Catalyn Street 

Schcnectady, NY 12x3- 1836 USA 
(5 18) 377-8855 ~w~~~ 

WUFA- Avulrble from mmy rupptar, includq 
JI' Baker, 222 Red School b e ,  Phdhpsbugh. NJ 08865, Telephone (201) 859-2151 

No 304 
MElHYL ISOBUTYL KETONE 
(Rcvrsion C) 

Issued. Se ember1979 
I&xh 1986 Revised 

H 1  
F 3  
R O  
PPE* 
*&ma 

SECTION 2 INGREDIENTS AND HAZARDS % HAZARD DATA 
Methyl Isobutyl Ketone (C6HltO) -100 

I Cumnt OSHA PEL ACGIH (1985 86) TLV is 50 ppm or 205 mg/m3 

Vapor-Ressurr @ 20 C, mm Hg 
Vapor Density (AK I 1) 
SolublLty UI Wakr @ 20'C. WL 8 

16 
35 

1 91 

Colorless, moblle kquld with 8 shtrp, rmntlilre odor UofrLPued oda mgmoa thrrrhold (100% Dtrt 
m e l )  is 0 3 to 05 ppm Distmct odor st 15 ppm. 

SECTION 4. FIRE AND EXPLOSION D ATA I LOWER1 UPPER 
Flash Point and Methd I Autoignitm Temp I Flamnubdiry kmto In Air 

7 3 7  (22 8 '0  TCC I 860'F (46o'c) I % by VOL 14 73 
NGUKkIlIdG M F U  Dry chermcrl CubOD dloude. or form Use wrta  with cluwa.  Use water s p y  to cool f i i  

xposcd conmen and sunouoding combustibles. UK of (L sold s@cun of w8tQ CID sW&r 8ad rprud ilrpltr to o t k  mu. 
Tlus mrtcnal IS kghm than wattr md only skghUy soluble m wrter) 
hpon arc h u v i a  than w and can flow dong surfaces lo dutrnt lgnahon tolllccs lad fluh b w k  Methyl w b u v l  kctcoc u 
flamuuble kquid that u n  form explouve ~IX~IKCS WIUI ur whcp heated 

:ue fighten should use selfantrined brcahng 8ppantus md fully ptechvc cloOlmg 
SECTION 5 REACTIVITY DATA 
Aethyl isobutyl kelone is a stable matend in closed conlllaas at morn temperatwe uada Dormrl stongc rod Wlmg 
onditions It does not polymenzt 
hrs mntenal IS UI OSHA class IC flammable kquid. It u mcompatible wth stnmg oxldlnpo 8gmu UU CED muse 
ponllneous ignitron and violent reaction It igmw on mctlaD wrth potrruu 1-buloudt. 
, is a solveni capable of auviuag sow plasucr. rems, rad n~bkn. 
roducts of rhemraloxidative degdatioo of Uus m&nf can wlude crrboo monomdc md crrboo dmxrde 
feasurrmeor of iu flash porn: IS needed to class* thLs bordakoe mrtcnaI 8s nhr 8 clro IB  or 8 clw IC f l d k  
quid 



SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Noufy safety pcrsomel of major splllc Rovlde optmum explown-proof vcallulao. Remove muws of lgnrtloll Rovlde 

Spills can k flushed with watcr to rrmove matcnal from a hazardous pu, flush it to to opea IIU or to rhc gmuod for 
cvaporauoa Revent the discharge of WUIC mto sewers, drains, md wucrways 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Row& gc~enl md exhaust vcnuluron to mctt TLV mqumnms. Exh8us1 hoods rhould krve 8 mmunum face wlocrty of 
100 Km (hear feet per mnutc) Exhrust fans rad oW-c lecaxa l  scrnces must k of uplotma-pmf cmsuwm. 
For emergency and nonrouune work above the TLV. UI approved, full-ficealecc. ogrmc-vapor, c ~ ~ l ~ l t c ~  gas mrrk IS 
rccoounended, but for unhowa commt~m or those abow about 3000 ppm, selfConUWd or ur-suppllcd rcspYlton 
lgositrve pnssun) u1: odd Ur safety goggler w b  4urd cootyt mth the eyes u possible Do not w u r  coouct knrcs 
When WOrkrng WiLh d v t o U  l h e y  pK 8 
Wear impervious gloves Where splashmg may occur, use a face held, aproa, md other protectwe clothrng u needed to 
pnvent S b  coooct. 

hUUd, $Oft kats a y  8bsab mllllfs md dl h S C S  CO#enfntc them 

DAn eyewash ttltlon should be 8vrJabIe near the warkplrc A safety shower u desxnbk wheo large u~ l~uof t  (IIC uud 
Medical sumelllance of workers should include prcplacemcnt md (It k a t )  m u d  c ~ a o D s  wth apmlw lo possible 
penpherol oeuropahrs ( k e f ,  no 8138 [August 18,19791, p 363) 

damage b contllnm 
Ground md bond metal cootlllnrt whep dLspePtmg Use only mnspuhno bok near the rolwor No d o g  UI -8s of 
stongc or UY 

Avoid prolooged or rrpeucd cooucl wrh rkrrr Reva~C eye ccwlyL 

PQ'TQa,s&Wn Runm8ble Lquid UN1245 &lgl Flunnublebqud 
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Material Safety Data Sheet 
from Genium Genium's Publcihmg Reference Carporwon Collecuon ap 
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1145Catal Soleet , @ khcnectady, NY 1%03-1836USA 
(518) 377-8855 

SECTION 1. MATERIAL IDENTIFICATION 2 

No 310 
METHYLENE CHLORIDE 
e e v i s i o n i  

Issued Se ember 1985 
Revised ovember 1988 

M 8 t e t l a l h ' ~ e  MFIWYLENE CHLORIDE 
Description (Orlglnh'ses) Used widely m punt rtmovcrz, as 8 solvent for pluucs, u a degnumg 
agent, m propellant m ~ ~ t u r a  for .mrrol sprays, md u a blomng agent m fount 
Otber DafOnndcxrs D~chlommethlae, Fmn 30., Methane Dzhlonde, Methylene Bichlonde, H 2  R 1 NFPA 

M.nufacturer Conuct your rupplra or Lsvrbutor Consult the ktest editlon of the Cl imdweek  
B y w s '  GludL (Gemurn ref 73) for 1 ktt of sumhen 

HMlS 

Methyfene Dichlonde, CH& CAS No 001S-09-2 F 1  1 3  
R O  s 3  
'secrcct8 K 1 
PPG' 

S S  

SECTION 2. INGREDIENTS AND HAZARDS/EXPOSURE LIMITS 
~ 

Methylene Chlonde, Q 100% 

8-HourTWA 500ppm 
Cehng lo00 ppm Acceptable Muurnum Peak 

above rhe Ceihg 2000 ppm for 5 Mmurts 1~ 
Any &Hour Penod 

OSHA PEL ACGIH TLV, 1988-89 Toxicity D8W 
TLV-lWA 50 ppm, 175 mglm' Ra4 Oral, IDm 2136 mg/kg 

Human, Iuhrluloo, TCb 500 ppm (8 How) (Adopted 1988-89) 

*See NIOSH. R7ECS (PA8050000). for addition81 data wth references to xntrllw. rcproductivc mutagenre. and tumpngcn~e effecrs 
SECTION 3 PHYSICAL DATA 
Bohng Polnt 10355 F (39 75 C) at 76 Torn Molcculrr Weight 84 94 Gnms/Molc 
Melting Point -142'F (-96 7'C) 
Vapor Density (Air I 1) 2 9 
Vapor Pressure 440 Torn at TI'F (UT) 

Solublllty in Witer (%) 1% by Welght 
Specific Gravity (H,O = 1). 1 3255 rt 68'F (2OT) 
'k Volatile by Volume Ca 100 

fippurmce m d  Odor A clew, OolorSeu, volatile Mud, dutaactive, peDMltlPg. ethaur odor The odor wrll not suve u a useful 
k.Mmg property baause cozlcmuaflons of 100 ppm uc not u t d y  pmeptlble Most pmom up detect thu odor at above 300 ppm 
E 
Flash Point. I Autoigmtloo Tempcnturc 1033'F (556'C) I LEL. 12% vlv 1 UEL 19% v/v 
Extinguishing Mcdla *Methylene cNonde is 001 flrmmrble under ordanary conditrons However, nlmmlble vapor-ur rmxams CIO 

form at approxunatcly 212'F (IOO'C) Use wata spny to cool fue-exposed coolanen and to flush rpds 8w8y from exposues Use 
cxmguishing agents that will put out the smundmg fze Cnurual Fire or Explosloo Hurrdr. Methylene chlonde vapor IS heavier 
han w and may collect md mcenrnte in low-lyq,  confmcd spaces The hgh vapor pnssure of methylene chlonde means that when i t  
IS spffled, iu vapor concenuauon u1 UT can IIICRUC rapidly If t h ~ ~  vapor IS heusd 10 explouon h u u d  IS r tu~~ I ted  wth the vapor-ut 
mrxtrrrr Contamen of thlt mrtcnal may m p t w  vlolently rf they uc tnvolved m fims Special Flre-flghllag Rocedunr: Wear a self- 
antrured breathrng apprnhls (SCBA) wth 8 full faccpiae operued m the pressuredemand orpondve-pressure mode - _ _  
SECTION 5. REACTIVITY DATA 
Stability@ol)mcrlzPtlon Methyleae chlonde IS stable m closed contunm during mutw opmauoa& HItPdous polymauruon c m o t  
xcur Cbemical bcomp8tIbillties Methyleae chlonde w met dutgmusly wth mtmgen temoude, lhud oxygen, potusaum, sodium, 
drum-potassium llloys ~ U I U I Q  potassium hydmxrde wth N-muhyl-N-mmooo urer, potunum r-hutodde, rad f i t l y  powdad rlurm- 
mum and magnesium Conditions to Avold. Avold dl exposure to sources of iptlon, h u b  and locompatiilc chermcrlc Proloaged 
txposure IO water mry cause h y h l y s u  to hqhly txmsive hydrochloric r i d  when the temparnve u above 1407 (WC) In oxygen- 
cnnched umosp'lcrrs or when heated (~212'F [loa'q), methylme chlonde vrprcro be rUaily mted Hurrdoas ROanaJ of 
Decomposition Exposun to high temperature (from open flrmc, hot surfaces, unmsulrted s t e m  lines, n l b g  ues, etc ) cm produce 
(0x1~ and corrosive thcrmrloxldatwe p d u c t s  of decompoufloo swb u hy-a chloride, urban m o o ~ ~ i d c ,  md cvco rmrll qurnhfler of 
phosgene gas, which is exormely poisonous 
SECTION 6. HEALTH HAZARD INFORMATION 
Carcinoeenicity Methylene chlonde LS hsted as 8 suspected human urcixtogcn by the ACGIH (whch cl8ssifies it u 8 group A2 
:arcmog;n) S & m q  of Risks Accidental contact of lrquid methylene chkndcwth rkrn or eyes cause punful mution and possible 
~ums d not promptly removed Exposure by way of conkmmatd gloves, clothmg, or pant remover fomulltronr UD pmduce the= same 
mmt effects Long-ttrm exposure to mrld or moderate doses of methylene chlondc m y  CIUK a delayed (24 to 48 houn) onset of 
Ilumets, headache, m e n d  confusion, s l d  specch, double vimoo, Isd sleeplesmcss Medrrl r s c ~ v -  CIO be slow Ovcrcxposure to 
nethyIene chlondc can cause elevated levels of carboxy hemoglobin m the blood (Ow s u m  effect resulu h m  ovacxponvc to c8rboa moa- 
Ixide) Medlcal Condltloos Aggratated by Long-Term Exposure None reporred T8rget Organs. %% eps, resplrrtory system, CNS. 
iver, ludneys, and blood Prmary Entry Inhalation, skm contactlabsorptron Acute € f l e w  Hetdrche, giddmess. stupor, antrbrtty, 
rugue, imglmg in the lunbs. and uarcosis that is oot usually frul u the exposurr is tcmnated before rnesthetrc death occurs Chmnlc 
Iffects The ACGIH classdicatioo of this mafcnll~s a suspected human mmogen imptu Uut cancer IS a possible effect of chronic 
xposurr 13 melhylenc chlonde FIRST AID E y a  I d i a u l y  flush eyes, lncludmg under the eytlius, g d y  but thoroughly wtth 



No 310 METHYLENE CHLORIDE 11/88 

SECTION 6. HEALTH HAZARD INFORMATION, cont. d 

SECTION 9. SPECI~L PRECAUTIONS AND COMMENTS 

dm D8t. (49 CFR 172 101.2) 
DOT hfpplng home DvAloromethmc OT Methylene Chlonde 

[D\o UN1593 IMO Label Sunt Andrew's Cross (x)* DOT Pockaglng Requirements 49 CFR 173 605 
DOT Pockogurg Exceptions 49 CFR 173505 

N O  Shlpptng Name Dichloromethrne 
~ O H 8 % d c b S  61 

N D C  Packaging Group 111 

rraur 
DOT H m d  Clpa~ OW-A 

'Harmful-Stow away fmm Foodstkffs 
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1 Material Safety Data Sheet - 
rqrn Genium's Reference Collectlon 

h m w r n  hblrshing Corporaurn 
1145Catal S a w  

(518) 377-8855 
.- wctady, NY 1%03-1836 USA 

QWUY WWIIINQ cmc 1 Revised November 1988 
1 SECTION 1. MATERIAL IDENTIFICATION 2: 

Although methyl chloroform IS low m syskrmc toxiacy, it IS UI anesthetic that is capable of uusiog death if it IS inhaled at auceotations 
of 14000 to lSO00 ppm Fatabbes that have occuned io poorly ventdated sueps such as pits or tanks arc atmbutcd to aoesthesrr mYor 
sensiwatloo of the myocardium to epraephnrre Quick and completc ncovay  LS rrp!tCd upon prompt removrl of unconscious cxwsed 
FrZOnS from the area of expos= 'hv-nv-VA C l t d  10 t&bm 2 U a10 prrVCX2t U b d  MCSthCQC CffCCtS d o t  objrctrons to rhC - 4 

No 311 

METHYL CHLOROFORM 
(Rension E) 
Issued November 1975 

I SECTION 2. INGREDIENTS AND HAZARDS5XPOSURE LIMITS 
Methyl C h l O r O f O ~  CAS NO OMlJS6 

Torddty Data** 
M 4  Inhalat~on, Xu 27 g/m' (10 Mus) 
M 4  InhalaRon, Xu 3% ppm 
H u m s  Or4  7Du 670 ms/ke 
R4OnLLD, 10300ae/ke 

OSHA P E L  ACGM "LVs,l988.89 
8-Hr TWA 350 p p q  1900 mg/m' 
SIU 450 ppm, a 5 0  m,g/ms 

TLV-lWA 350 ppm. 1900 mglm' 
TLV-srEL4H)ppm,2450~d I 

I *CmWt t u p p h  far tpcclficrtlon~, iocludmg de- b u t  dubitom that cm k dded to the methyl chloroform product 
**See NOSH. RT€CS (W2975000), for additmod d i u  mth rtfatoee:, to nnuavc, nproductrve, and muugcrplc effccu 

SECTION 3. PHYSICAL DATA 
BoUlng Polnt. 165'F (74 1'C) 
Melting Polnt -265'F (-3293 SolubUlty La Water (%) Insoluble 
Vapor Density (Alr I 1) 455 

Resure 100 Tam i t  68'F (2o'C) 

Moleccukr Welgbt. 133 GrrmtlMolc 

Spccvlc Gnvlty &O I 1): 13376 at 68'F (2O'C) 
% Volatfk by Vdumc- Ca 100 

~ C C  m d  Odor A colodas liquid, e rwtchrh. plurrpt, CChdike odor thit m y  k J W t  perceptrble (If Unfulgud) 8t about 100 '6 atheitr 
Comments Small vpuoon( m the above-now physical pmperhcs M expected k u u w  of the v8nous mhiiim that m y  k included IU 1 thc methyl chlorofom DroducL 

SECT~ON 4. FIRE AND EXPLOSION DATA 
I Flash Pomt None Found I Autoigruuon Temperature 998'F (S37.C) I LEL 8 0% viv I UEL. 105% vlv ' ExtlnguIshhg Media Methyl chloroform docs not buza at orduury ttmpartms H~gh-eoegy sources such as an electnc KC or an elevarel 

temperabirr are rcqurrrd for igoluon of &IS mrtcnal. When the som of agnitrao AS removed, methyl chloroform tends to stop burnmg Ute 
wuer spny to cool fire-cxposed contamas Ute w8w fog, cubon dloxlde, dry chemical, Q form to fuht fvcr mvolnng thu marenal or 
ourby fm Uausud F h  or Explodon Hurrdr Methyl chloroform vapor ir kina thn ur rod m y  -vel 8 coasldmble d a m e  to 8 
low-lymp hlphenagy tom of igtuoon and f h b  back to its on- Use c~tc m telcctmg equipment (see w 5. Commcnu) Special Fln- 
flghtbg Procedures, We= 8 selfcontamed bxe8thmg rppuraU (SCBA) wth 8 full frceplctt opmttd in the pressundcmrod or ponuve- 

I 
I pmurc mode 

'SECTION 5. REACTIVITY DATA 
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SECTION 6. HEALTH HAZARD INFORMATION, cont. 
odor Medical Conditions Aggravated by Long Term Exposure None reponed Target Organs Sb, eyes, hean, cvdiovlscular 

. .  EPA Daignotionr 40 CFR 302.4 
RCRA Hazardous dastc. Na "222 
C E R C U  H~mdousSutistan;,R~bporuble Qu8otlw lo00 Ibs 
SECTION 8 SPECIAL PROTECTION 

rod Recovey Act, t 
- 

Goggles Always wear promuve eyeglasses or chermcal safety goggles When splashing IS possible. w G 8  full f u e  shcld Follow 

g%z%%zmnznt (29 CFR 1910 loo0 Subp8nZ) 
EPA Daignotionr 40 CFR 302.4 
RCRA Hazardous drstc, No U22d 
C E R C U  Hamdous Substance, Rcporuble Qu8otlw lo00 Ibs (4% Q), pa the Rerouroe Coomvahm rod Recovey Act, t 3001 
SECTION 8 SPECIAL PROTECTION INFORMATION 
Goggles Always wear promuve eyeglasses or chermcal safety goggles When splashing IS possible. w u r  8 full f u e  shcld Follow 

(4% Q), pa the Rerouroe Coomvahm 

INFORMATION 
3001 

OSHA eye- md frce-proteaon rcgulabns (29 CFR 1910 133) Rnplrator Ur 8 NOSH-approved mptrrtar per GePIum rcfennoc 88 
for the nuxrnu~usc umceamuoos and/or the exporurr hts crtsd IO SCC~OO 2 Follow OSHA rcspuu~r rcguhbons (29 CFR 1910 134) 
Far emagency or nomume openhons (rprllt or cluomg reactor vetoels and stoxage tanks), UI SCBA Wunlng Ax-punfymg 
nspvltorr wrll not protst workers m oxygeadefiaeat Umotphau. 0 t h ~  we8r rmpernou, glover. boots, rproor, and gruntlet& e&, to 
?revent plonged or repeated skm tootvt wth tius mrtcnrt Suggested mrtaut d u d e  oeoprroe, polvwyl rlcohol, or polyethyleoc 
Yapvrl rubber u not rrcommcnded Vent l la th  Insull and opmtc gcnarl rad kul murmur& cxploston-proof veprrlrpoo ryttcms 
pwerful enough to mpultam ubome levels of thu mrtcnal below the OSHA PEL Wad cited m wctlon 2 Iacd exhaust vcntllrtlon IS 
m f d  kcausc i t  prevents dlspmion of the ConUIIIlDant into the gcoaal work are8 by etrmnrt~ng it u its mum Consult the httst 
ditlon of Gemurn reference 103 for detailed rrcommtndauoos Safety Statloot M8kc emcrgeocy eyewash tlltloDL, safety/qu~kdrench 
Bowers, aod washmg facllttles avdable m work arcas Cont8mhated Equipment Conlact l e e ~ c  pore a specid hazard, aoft leoser my 
rbsorb mtlots and all lenses conanuate them Do muf wear CoIIutt kors m my work 8 r u  Remove coourmnrted clortung md launder It 
K f m  V e m g  i t  r g u ,  ckrn thu muenrl from your shoes md quipmeor Other Exerclse c8re m Ihc sekcL~on of S8fety md hrodlmg 
quipmeot because methyl chloroform rrucks DIW rubber Comments. hcucegood pmood hygiene, Jwrys w8sh thoroughly 8 f k  

inng thrs mrtend Keep i t  off your clothmg md equipment Avoid orntfemng it from your hmds to your mouth whde Cahng. dnnktng, or 
molung Do ~ D I  eat, drink, or smoke m my work uu Do not mhde methyl chloroform vapor Coosula fuoctlons of the CVS, CNS, l i m  
urd skrn whlle adrmnistenng preplacemcut 8nd p m d c  medlul eX8mS 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 

)OT hipptn Name. l,l,l-Tnchloroclhure 
IOT Hazard h s s .  ORM-A 
nhn I I N X ~ I  IMO Lsbel SImt Andrew s aOss (X)' 

M O  Shlppin Name I,l,l-Tnchloromethmc 
IMO HazPrdbss.  6 1 

1M DG Packaglng Group 111 
.- . .- -..---- 
IOT Packaging Requlrements 4 9  CFR I73 605 
IOT Packaging Exceptions 49 CFR 173 605 
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Material Safety Data Sheet 
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SEC TION 4. FIRE AND EXPLOSIO N DATA 
Flash Pomt and Method Autoigruuon Tunparhue Rammabllity Luruo m Au 

Jb by V O l U r ~  

,---, -. I ---- 
SECTION 1. MATERIAL IDENTIFICATION 2: 
Materlal Name MOLYBDENUM METALIPOWDER A 

LOWER U P P m  

Descrlptlon (OrlglnlUscs) Uud to makc specialty rwlt rad ooofmus alloys, usod m spark plugs rad rto 
u a lubncrnt rddluvc 

Other Deslgnatlons Mo, NIOSH RT&CS No QA468oo00, CAS No 7439-98-7 H ~ S  NotFound 

Manufacturer Cootact 
Buyers Gurdc (Genium rcfi3) for a kst of suppliers 

ur supplier or distnbutor Consult the latest editlon of the Cknvcokek H I  
F 1  R 1  
R O  1 2  
PPG* 9 1  
*Seesect.8 K 

Comments The hazards of working wth Molybdenum UIC urocuted with curnag, gnnlnlg, mldmg, et . ,  
hrt produce dust, fumes, powders, and g a s a  

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Molybdenum MeWPowda, CAS No 7439-98-7 c8 100 OSHA PEL 

*Exposult 1-1 &fined for soluble molybdenum compounds 1s Mo 
**Exposure hrmt defined for insoluble wlybdenum compounds u Mo 
***See NIOSH. RTECS, for additional data with referraces to reproducuvc 
and mutagenic effects 
Note All exposure levels are defined for dust or fume 

ACGIH TLVS,  1987-88 
TLV-TWA 5 mg/m' 
TLV-TWA ** 10 Wm' 

Toxlclty Data... 
Rat Inurpentooerl. LDb 114 ut& 

I a 

SECTION 3. PHYSICAL DATA 
Bolllng Polnt 10040'F (5WO Water Solublllt j  (%I* Insoluble 
Haltlng Polnt 4730'F (2610'C) Molcculrr Welgbt: 96 GrrmJMole 
Epcclflc Gravlty (H,O = 1) 1018 u68'F (20 C) 

:ondltlons to Avold 

tazrrdous Products of Dccomposltlon. h g  fm molybdeoumcm fwmoluder such u molybdenum tnoude (Ma,). whxh L( 
ntatlng to the eyes, nose, and thrort. 

Do not expose powdend molybdenum to rourcet of wkm, prrveat dust clouds hom fo- 



No84 MOLYBDENUMMETAVPOWDER Us8 
SECTION 6. HEALTH HAZARD IN FORMATION 
MolyMeoum mttnypowder u not lutcd 8s 8 cacmopo by Or N", IARC, or OSHA 
Summary of R is kr Ltrmtcd data suggest that moiytdenum amponads hrvc a rrkb*lcly knw order of tbncuy Tht meLJ itretf (Mo), 
the ort molybdealtr, rod the droxrde (M@J me km tomc th.0 the - rchn md aolublc nmlybdcoum campoundr rocb an ummuurn 
molybdate rad the tnoxde 0,) Molybdenum hlf u a m  lrace etcnmt m bmwu Uut u dody  UIDNLtCd with copper; 
exccsnve mukc of molytuburn may muse 8 cappa dc&icncy 
Medical Condltionr Aggravated by LorpTcrm Exporan. NQe rrporred Target Organ$. Nme repoltsd 
Primary Entry Sho umtut m h a h o n  
utd lcvels have bcco  ported 

FIRST AID 
Eyes Immcdlrcely flush eyes, m c l u d q  under Ute whdq g d y  but lhomghly with p l a y  ofnrrmmp ~ c r  far at k u t  15 minutct 
Skin Wuh UW affected pu nth map md wrocr 
lnh8lrtloa Remove the psroa to m, rrr(ac md/ar 8uppoft bs orha m g  u d s d  
Ingest ion Never gwe mythmg by mouth to 10- who b wuxnucms Q convulung Give the expolbd paroo 1 lp 2 dames of 
wrta, the0 mduce vomtq. 

GET MEDICAL HELP (IN ? W T ,  PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medkal uctstancc for farther treatment, observation, and rapport after f h t  .Id. 

Acotc Eflecu: W tmsrent mtrtroo of cy#. DOIC, ad tbroa, elevated caum MC 
Cbroalc EfTcctr. Naw rgmtal. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SplillLeak Nolfy s&y pcnococl evrcuaW AU aorvutattd pcmaacl, rrd provide rdepurtc vcaUl8Wm. clanup paroawl need pro- 
ta lon q a m a  contact with rod lnhrlrlloa of dust (#e #cf 8)  Scoop up spdM molyWe~orn into mabk caatmnm for dirpwrl 
Cmfully swap or vuuum up tmrll tpdb or rcmdwr nthout m8tmg dua 
Waste Disposal Cootrctyoursuppl~uaalumced c o a a v t o r f a d e t u l c d r e a ~ o o s  contrdamcychog FoUowFalcrd, 
state. and larl rcgululoos 
OSHA Desigortloor 
AK Contartunant (29 CFR 1910 lo00 SubputZ, for soluble cprd msolublc compounds u Mo) 
EPA Dcslgnrtions (40 CFR 302 4) 
RCRA Hlwdour Waste Not ksted 
CERCU Hlurdous SubstPDce Not krtcd 

SECTION 8 SPECIAL PROTECTION INFORMATION 
Cogg Icr Always w c u  protectrvc eycgluwr 01 dKmiul &cy go- Follow the eyc- rrd face-procsctlon gw&Iim in 29 CFR 
1910 133 Respirator Comult me NIOSH Pack Gyrdc u C h d  H a z e &  for genarl mconmrmMa 00 reqhtan Pouow chc 
rcspuator guidchoa in 29 CFR 1910 134 Far emergwy 01 m m m u t ~ ~  use (ea, ckmog rcrm vas& or storage tmkr), wear m SCBA 
with I full frccpisu operated rn the prrsnvbdemrod 01 poritrvap~ssun d e  Warning Ap-punfymg mplntar will nor protect 
workm m oxygcodcficieot rtnrospkm 
Otber W c o  impernous gloves, boots, .rd rpronr, e&, as r e q d  by the work covmmcat to prevent probased or repurcd r)un 
cootact Bmcr creams may be urful to trmt the efScco of rluD muc~ Ventilation lprtrllaod 0pcr.t~ geaarl rad bul VrnhlaMa 
systems powerful eoough to uumuu~ urboroe levels of molybdeoum below the OSHA PEL rwdrrd crred m acama 2 
Safety Statlons Make eyewash rlrlrons, wahmg fwttra. rad safety rhomrr avuhbk w cud W b g  ltlcu 
COnt8mlP8ted Equlpmeot 0 - t  teapu pose a sptcirl hrrrd, soit kilpu m y  rbooab untmtc md 8li kartr concenuue bKm. 
Pulrclu c10 adhm to conuct lcorer md uuoecomcddrmrqc Do M( w a r  contact knm m my woxk area. 
Comments Prvlrce good parood hygrenc, 8lway1 wuh thoroughly rftcr p u q  tbu mUrn8l. Awd ususfanag il fromyour hmds m 
your mouth whllc umg. dnoluog. or rmokrag bo MY dnok, or m k e  10 MY work QC L Do wt W e  molybdtopm d u t  

SECT10 N 9. SPECIAL PRWAUTXONS AND COMMENTS 

Transportation Data (49 CFR 172 101-2) NotLuteb 
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Occupational Health 
Nickel Metal and Soluble 

INTRODUCTION 
This guideline is intended as a source of information for 
employees, employers, physicians, industnal hygenlsu, 
and other occupational health professionals who may 
have a need for such information It  d m  not attempt to 
present all data, rather, it presents pertinent mformation 
and data in summary form 

APPLICABILITY 
The general guidelines contained in this document 
apply to all soluble nickel compounds Physical and 
chemical properties of several specific compounds are 
provided for illustrative purposes 

SUBSTANCE IDENTIFICATION 

Nickel, metallic 
Formula Ni 
Synonyms Nickel catalyst, Raney nickel 
Appearance and odor Silvery gray, metallic (or 

darker), odorless powder 

Nickel nitrate hexahydrate 
Formula Ni(NOt)a-sH20 
Synonyms None 
Appearance and odor Green, odorless solid 

Nickel sulfate hexahydrate 
Formula NiS04-sH20 
Synonyms None 
AppearanLe and odor Green odorless solid 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for nickel metal and 
soluble nickel compounds is 1 milligram of nickel metal 

and 

Guideline for 
Nickel Compounds 

soluble nickel compounds per cubic meter of au  
(mums) averaged over an eight-hour work shft 
NIOSH has recommended that the permissible expo- 
sure limit for nickel be reduced to 0015 m u m a  aver- 
aged over a work shift of up to 10 hours per day, 40 
hours per week, and that nickel be regulated as an 
occupational carcinogen The NIOSH Cntena Docu- 
ment for Inorganic Nickel and the Special Occupattonal 
Hazard Review for Nickel Carbonyl should be consult- 
ed for more detailed information 

HEALTH HAZARD INFORMATION 

Routes of exposure 
Metallic nickel or soluble mckel compounds can affect 
the body if they are inhaled or rf they come m contact 
with the eyes or skm They can also affect the body if 
they are swallowed 
Effects of overexposure 

Nickel fumes are respiratory lmtants and may cause 
pneumonitis Shn contact may cause an allergc skin 
rash Nickel and its compounds have been reported to 
cause cancer o f  the lungs and sinuses Nickel itself is not 
very toxic if swallowed, but its soluble salts are quite 
toxic and, if swallowed, may cause  gddiness and 
nausea Exposure to nickel carbonyl (by inhalation or 
skin absorption) may cause both initial and delayed 
symptoms Initial symptoms include headache, dizn- 
ness, shortness of breath, and vomiting These symp- 
toms generally disappear when the worker is exposed to 
fresh air The delayed symptoms may develop 12 to 36 
hours after exposure The shortness of breath returns, a 
blue color of the skm may appear, and a fever may 
develop The exposed person may become delinous In 
some cases the symptoms may run together Death may 
occur 

Reporting signs and symptoms 
A physician should be contacted if anyone develops any 
signs or symptoms and suspects that they are caused by 
exposure to nickel metal and soluble nickel compounds 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achieving an effective occupational health program However, they may not be sufficient to achieve compliance 

with all requirements of OSHA regulations 
I 

U S DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Sennce Centers for Rsease Control 
National Institute for Occupational Safety and Health 

U S DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 

I 

4 



Contact with sulfur may cause evolution of heat Con- 
tact o f  nickel nitrate with wood and other combustibles 
may cause fire 
3 Hazardous decomposition products Toxic gases 

and vapors (such as nickel carbonyl and oxides of 
nitrogen) may be released in a tire involving nickel or in 
the decompostion of nickel compounds 

Flammability 
4 Special precautions None 

1 Flash point Not applicable 
2 Minimum ignition temperature Not available 
3 Minimum explosive concentrauon Not avadable, 

but nickel sponge catalyst may ignite spontaneously in 
air 

4 Extinguishant Dry powder, dry sand, dry dolo- 
mite, dry graphite 

Warning prope-es 
Grant states that “workers employed in nickel plating 
involving nickel sulfate, sulfunc acid, and chlonne are 
said to have developed conjunctivitis and epiphora 
when ventilation was poor ” Since, according to Grant, 
“both sulfuric acid mist and chlonne gas are known to 
cause burning and stinging of the eyes,” and since the 
AIHA Hygienic Guide states +hat eye contact “does not 
present any problem peculiar to nickel,” nickel metal 
and soluble compounds are not treated as eye irntants 

MONITORING AND MEASUREMENT 
PROCEDURES 

General 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level Air samples should be taken in the 
employee’s breathing zone (air that would most nearly 
represent that inhaled by the employee) 

Method 
Sampling and analyses may be performed by collection 
on a cellulose membrane filter followed by treatment 
with nitric and perchloric acids, solution in nitric acid, 
and analysis with an atomic absorption spectrophoto- 
meter An analytical method for nickel metal and 
soluble nickel compounds is in the NIOSH Munuul of 
Analyrical Methods 2nd E d ,  Vol 5, 1979, available 
from the Government Printing Office, Washington, 

number PB 258 433) 
D C 20402 (GPO NO 017-033-00349-1) 

RESPIRATORS 
Good industrial hygiene practices recommend that 

engineering controls be used to reduce environmental 
concentrations to the permissible exposure level How- 
ever, there are some exceptions where respirators may 
be used to control exposure Respirators may be used 
when engineering and work practice controls are not 

technically feasible, when such controls are in the 
process of being mstalled, or when they fail and need to 
be supplemented Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations If the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Adminlstration (formerly Mining Enforce- 
ment and Safety Administratlon) or by the National 
Institute for Occupational Safety and Health 

In addition to respirator selection, a complete respira- 
tory protection program should be mstltuted which 
mcludes regular trammg, mmtenance, inspection, 
cleaning, and evaluation 

PERSONAL PROTECTIVE EQUIPMENT 
Employees should be provlded w t h  and rqured to 

use imperwous clothmg, gloves, face shields (eight-urch 
minimum), and other appropnate protective clothing 
necessary to prevent repeated or prolonged skm contact 
with powdered metallic nickel or solids or liquids 
contaming soluble nickel compounds 

If employees’ clothing may have become contammat- 
ed with powdered metallic mckel or solid soluble mckel 
compounds, employees should change into uncontarmn- 
ated clothmg before leavmg the work premrses 

Clothmg contaminated w t h  metallic nickel or solu- 
ble mckel compounds should be placed in closed con- 
tainers for storage until it can be discarded or until 
prowsion is made for the removal of metallic nickel or 
soluble nickel compounds from the clothing If the 
clothing is to be laundered or otherwise cleaned to 
remove the metallic nickel or soluble nickel com- 
pounds, the person performing the operation should be 
informed of these substances’s hazardous properties 

Non-impervious clothing which becomes contami- 
nated with metallic nickel or soluble nickel compounds 
should be removed promptly and not rewom until the 
metallic nickel or soluble nickel compounds are re- 
moved from the clothing 

SANITATION 
Skin that becoma contaminated with metallic nickel 

or soluble nickel compounds should be promptly 
washed or showered with soap or mild detergent and 
water to remove any metallic nickel or soluble nickel 
compounds 

Eating and smoking should not be permitted in areas 
where solids or liquids containing soluble nickel com- 
pounds are handled, processed, or stored 

Employees who handle powdered metallic nickel or 
solids or liquids containing soluble nickel compounds 
should wash their hands thoroughly with soap or mild 
detergent and water before eating, smoking, or using 
toilet facilities 

Areas in which exposure to nickel metal and soluble 
nickel compounds may occur should be identified by 

I 
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2 Collect spilled material in the most convenient and 
safe manner for reclamation or for disposal in a secured 
sanitary landfill Liquid containing nickel should be 
absorbed in vermiculite, dry sand, earth, or a similar 
matenal 

Waste disposal method 
Nickel metal and soluble nickel compounds may be 
disposed of in sealed containers in a secured sanitary 
landfill 
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’ SPECIAL NOTE 

Nickel metal and soluble nickel compounds appear on 
the OSHA “Candidate List” of chemicals being consid- 
ered for further scientific review regarding their car- 
cinogenicity (Federal Register, Vol 45, No 157, pp 

The International Agency for Research on Cancer 
(IARC) has evaluated the data on these chemicals and 
has concluded that they cause cancer See IARC Mono- 
graph3 oti the Evaluation of Carcinogenic Risk of Chemi- 
cals 10 Uuti, Volume 1 1 ,  1976 

5372-5379,12 August 1980) 
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I 
RESPIRATORY PROTECTION FOR NICKEL METAL AND SOLUBLE COMPOUNDS 

l 

a Condition 
Minimum Respiratory Protection. 

Required Above 1 mg/ms 
I 

Dust, Mist, or Fume 
Concentratton 

10 mg/ms or less Any fume respirator or high efficiency particulate respirator 

Any supplied-air resprator 

Any self-contained breathing apparatus 
~~ -~ ~ ~ 

50 mg/ms or less A high efficiency pamculate filter respirator wtth a full facepiece 

Any supplied-air respirator wtth a full facepiece, helmet, or hood 

Any self-contained breathing apparatus with a full facepiece 

lo00 mg/ms or less A powered air-punfying respirator wth a high efficiency particulate filter 

A Type C supplied-air respirator operated in pressure-demand or other positive 
pressure or conttnuous-flow mode 

A Type C supplied-atr respirator wth a full facepiece operated in pressure- 
demand or other posrtnre pressure mode or with a full facepiece, helmet, or hood 

2000 mg/ma or less 

operated in contmuous-flow mode a 
Greater than 2000 mg/ma or 
entry and escape from 
unknown concentrations 

Self-contained breathing apparatus wtth a full facepiece operated in pressure- 
demand or other positwe pressure mode 

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positive pressure or continu- 
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other positwe pressure mode 

Fire Fighting Self-contained breathing apparatus wtth a full facepiece operated in pressure- 
demand or other positwe pressure mode 

'Only NIOSH-approved or MSHA-approved equipment should be used 

I 
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Qp MATERIAL SAFETY DATA SHEET 
-I- 

GENIUM PUBLISHING CORPORATION ' e5 CATALYN ST SCHWEffmY, NY 12303 USA (518) 377-8854 

EmQwcm! S W M  -. Cobcprrd.) 8 rrlbcaoc 

SECTION 2 INGREDIENTS AND HAZARDS 

Phenol 
2,6-Xylenol 

D-CRESOL 

MSDS I 566 

*CRESOL 

Lrusd November 1985 
Rcwsd 

OH 

' Current ACGIH TLV and OSHA PEL 
,-Cresol i s  not l i s t e d  as a carcinogen by NIP, IARC o r  OSHA 

% I HAZARDDATA 

I severe ly  i r r i t a t i n g  

lorl ing p o i n t ,  1 atm 376OF (191°C) S p e c i f i c  g r a v i t y  ( H + l ) ,  2S°C 1 048 
rapor pressure XOC,  u p  o 2s V o l a t i l t s .  % by v o l -  .. ca 100 
'rpor dens i ty  ( ~ 1 ~ 1 )  
i o l u b i l i t y  i n  water,  w t  S 

- 

3 72 
2 5  

Evaporation rate (BuAc=l) N/A 
Melting point  
Molecular weight 108 13 

87 6OF (30 9'C) 

lPPEARAhCF G O W R  C o l o r l e s s ,  ye l lowish ,  o r  pink l i q u i d  or c r y s t a l  with a c h r r a c t e r i s t i c  sweet,  t a r - l i k e  
odor The odor can be e a s i l y  recognized at  concentra t ions  8s low as 5 ppm i n  a i r  

SECTION 4 FlRE AND EXPLOSION DATA I Lower I upper 

17B°F (Bloc) C C I 1llOOF (S99OC) I % by vol a t  3OO0F 1 35 
XTIhCUlSHIhC MEDIA Carbon d iox lde ,  dry c h e m x a l ,  foam Do not use a s o l i d  stream of water s i n c e  the  stream 

w i l l  scatter and spread t h e  fire Use rater spray t o  cool f i re -exposed  conta iners  

h i s  combustible l i q u i d  i s  r modcrrte f i re  hazard and a s l i g h t  explosion hazard when exposed t o  h e a t ,  sparks 
r open flame 

i r e f i g h t c r s  should wear s e l f - c o n t a i n e d  brer th ing  apparatus md f u l l  p r o t e c t i v e  c l o t h i n g  when f i g h t i n g  f ires 
nvo lv ing  0 -Cresol 

SECTION 5 REAC"TY DATA 
~- ~ 

his mater ia l  i s  s t a b l e  i n  c l o s e d  conta iners  at room temperrture under n o m 1  s t o r a g e  and handling condi- 
ions 

-Cresol i s  incompatible with s t rong  ox id iz ing  agents When o-Cresol i s  mixed with c h l o r o s u l f o n i c  a c i d ,  
i t r i c  a c i d ,  o r  oleum i n  a closed conta iner .  an increase i n  temperature and pressure  r e s u l t s  

icrnal decomposition o r  burning produces t o x i c  vapors and gases ,  including carbon monoxide 

I t  does not undergo hazardous polylnerization 



SECTION 6 HEALTH HAZARD INFORMATION 

SECTION 7 SPILL, LEAK AND DISPOSAL PROCEDURES 

TLV m m  or 22 mc/m 3 

gotify safety personnel o f  large s p i l l s  or  leaks 
!xplosion-proof ventilation 
xotect ive  clothing and equipment to  prevent inhalation and contact w i t h  sol id  or  l i q u i d  
,n paper, vermiculite or  other absorbent material and place i n  a closed metal container for  disposal 
Large s p i l l s  md allow material t o  cool and solidify Shovel sol id  into s tee l  container for  disposal 
lllow W r e s o l  to  enter sewer, watersheds, or waterways 
IISPOSAL Place i n  a Suitable contrrncr f o r  disposal by licensed contractor or  burn i n  an approved inciner- 

ator  

Remove a l l  sources o f  heat and ignition Provide mrximum 
Clean-up personnel need f u l l  

Absorb small sp i l l  
Dike 
Do not 

Evacuate the area o f  a l l  nonessential personnel 

Cresol is designated 8S 8 hazardous waste by the EPA The EPA (RCRA) Hn No it UOS2 (40 CFR 261) 
IPA (CWA) RQ is 1000 lbs/454 kgs (40 CFR 117) 

SECTION 8 SPECIAL PROTECTION INFORMATION 
Provide general and local exhaust ventilation (explosion proof) t o  meet TLV requirements When +Cresol i s  
heated, vapor inhalation can be a serious hazard without proper precaution For emergency or nonroutine 
exposures where the TLV may be exceeded. use an appropriate NIOSH-approved respirator Furee hoods shotJd 
maintain a minimum face velocity o f  100 lfm All e lec t r i ca l  service i n  use o r  storage areas should have an 
explosion-proof design DANGER' Avoid any contact w i t h  this material Full protective equipment, including 
splash goggles, face shield. impervious gloves, apron, boots, impervious sh i r t s  and trousers, hard hat w i t h  
brim, acid s u i t ,  and respirator should be available and born as necessary 
promptly and do not reuse u n t i l  i t  has been properly laundered 

Eye wash stations and safety showers should be readily available i n  use and handling areas 
Contact lenses pose a special hazard, sof t  lenses my absorb and a l l  lenses concentratt i r r i tants  

Remove contaminated clothing 

SECTION 9 SPECIAL PRECAUTIONS AND COMMENTS 
Store i n  closed containers i n  a cool,  dry ,  well-ventilated area away from oxidizing agents, heat, sparks and 
open flame Protect container from physical damage Outside or detached storage i s  preferred 
Use onl) w i t h  adequate ventilation Avoid contact w i t h  skin. eyes, and clothing 
Wash thoroughly a f ter  handling 
should not handle th i s  material 

Do not breathe vapors 
d r e s o l  may turn color upon exposure t o  a i r  or  l i g h t  Untrained barkers 

DOT CLASSIFICATION Corrosive material, Uh2076 - 



MSDS I 553 - 
PHENOL (Relision B) IATERIAL SAFETY DATA SHEET 

GENIUM PUBLISHING CORPORATION 
I 145 CATALYN sf . SCHENECfADY, NY 12303 USA 018) 377-8854 

---- I September, 1980 
Revued September, 1985 

'(01 GCNU~ s MSDS Col lam IO bc 4 as a rdcrrnoc 
- 

SECTION 1 MATERIAL IDENTIFICATION 1 7  

MATERIAL NAME PHENOL 
OTHER DESIGNATIONS Carbolic  Acid, Hydrobcnranc, Oxybenzene, Phenic a c i d ,  Phenyl Hydrate, Phenyl hydroxidt 
Phen)lic acid.  Phenyl 81coho1, CAS UOOO 108 9S2 ,  C6HSOH 
ktkhkfFAmuR/SUPPLIER Aval l rb le  from many rupp\ferr, i n c l  u&ng, 

Dow Chenuc.1 USA 
2020 Dou Center 
Midland HI 48640 (517) 636-1000 

@ 

SECTION 2 INGREDIENTS AND HAZARDS l 9 b l  HAZARD DATA 

PHENOL 

Current OSHA PEL m d  ACCIH TLV/STEL (1984-85) (Skin) notation i n d i c r t e  
a p o t e n t i a l  contr ibut ion  t o  o v e r a l l  exposure via rbsorpt ion  through 
the sk in  

3 3 NIOSH recommends a 10 h r  WA of 20 mg/m with a c e i l i n g  of 60 mg/m 
f o r  any 1s minute period 

414 mg'kg 

669 mg/kg 

------------------------ 
Rat, s k i n  LDSO 

I I 
CTlON 3 PHYSICAL DATA 

Boi l ing  Point Q 1 atm 
vapor pressure Q ZSOC 0 35 S o l i d  1 017 @ 2S/4°C 
Vapor dens i ty  (Ai-1) 3 24 Liquid 1 0576 Q 41/4OC 
S o l u b i l i t y  i n  water (% by wt ) 

359 4OF (181 9 O C )  S p e c i f i c  Gravity (H20=1) 

8 4 Q 20°C Melting point  109 4'F (43OC) 
(Sol i n  a l l  proportion @ temp >66OC) Volatiles, by vol C 20°C c a  100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; Evaporation rate (BuAc.1) <o 03 

1 51 
94 12 

APPEARAKE 6 OWR White c r y s t a l l i n e  s o l i d  with a charac-  
terist ic  sharp medicinal sweet,  tangy odor which IS de- 
E a p i X s  above 0 OS ppm Phenol 

m m a <  OT i f  it 1 %  

V i s c o s i t y ,  CPS, @ 80°C 
Mol ecul  ar weight 

SECTION 4 FIRE AND EXPLOSION DATA I Lower I Upper 

175OF (79OC) C C I 1319OF (7lSOC) I t by volume 1 5  8 6  
EXTINGUISHING MEDIA Carbon d iox ide ,  dry chemical, or a lcohol  type f0.a Do not  use a s o l i d  stream o f  water 
s i n c e  the stream w i l l  scatter m d  spread t h e  fire 
Phenol presents a -derate fire hazard when exposed t o  h e a t ,  flame, 01 o x i d i z e r s  
t o x i c  fumes and vapors which w i l l  form explosive mixtures with a i r  S o l i d  phenol burns with d i f f r c u l t y ,  
giving o f f  a heavy smoke 

F i re f ighters  should wear self-contained breathing apparrtus md f u l l  p r o t e c t i v e  c lo th ing  when f ighting fires 
involving phenol NOTE Water containing phenol can cause severe chemical burns 

SECTION 5 REACTIVITY DATA 

Use water spray t o  cool f ire-exposed tanks/contrinerr  
Whtn heated, it remits 

This material  is s t a b l e  a t  room temperature under normal handling and s torage  conditions c IClUm hypochlorite is exothermic and produces t o x i c  fumes which may ignite Hot phenol IS corrosive t o  
rJnY meta ls ,  including aluminum, lead ,  magnesirrm, and zrnc 

Thermal decomposition o r  burning produces oxides o f  carbon and water 

I t  does not undergi 
Reaction w i t h  

Reaction with t h e s e  mater ia l s  Causes phenol t o  

a m d o u s  polymerization Phenol 1s incompatible with s t rong  ox id iz ing  agents and halogens 

l = e c o n e  discolored Do not heat phenol above 122'F (90°C) 



Summary of toxicology 
I Effects m i  nnrmals I n  rats or mice, chronic oral 
administration or subcutaneous or intraperitoneal injection of 

ad subacetate, lead acetate, or lead phosphate produced 
ncer of the kidneys Intravenous or intraperitoneal injection 

of lead nitrate. lead acetate, or lead chloride to pregnant mice, 
rats, or hamsters caused increased fetal mortality and 
malformations of the posterior extremities and urogenital and 
intestinal tracts in  the offspring 
2 Eflects on hirmnns Inhalation or ingestion of inorganic lead 
has caused peripheral neuropathy with paralysis ofthe muscles 
of the wrists and ankles, encephalopathy, anemia (due to 
decreased red blood cell life and impaired heme synthesis), 
proximal kidney tubule damage, decreased h d n 9  function, 
and chronic kidney disease Lead can accumulate in the soft 
tissues and bones, with the highest accumulation in the liver 
and ludneys, and elimination is slow Lead can penetrate the 
placental barrier, resulting in neurologic disorders in infants 

Signs and symptoms of exposure 
1 Short-term (acrtre) Exposure to inorganic lead can cause 
decreased appetite, insomnia, headache, muscle and joint pain, 
colic, and constipation 
2 hng-term (chronic) Exposure to inorganic lead can cause 
weakness, weight loss, nausea, vomiting, constipation. blue 
or blue-black dot-like pigmentation on the gums (“lead line”), 
severe headache and abdominal cramps, delinum, convulsions, 
and coma 

0 

€COMMENDED MEDICAL PRACTICES a edical surveillance program 
morkers with potential exposures to chemical hazards should 

be monitored i n  a systematic program of medical surveillance 
intended to prevent or control occupational injury and disease 
The program should include education of employers and work- 
ers about work-related hazards, placement of workers in jobs 
that do not jeopardize their safety and health, earliest possi- 
ble detection of adverse health effects, and referral of workers 
for diagnostic confirmation and treatment The occurrence of 
disease (a  ‘sentinel health event,” SHE) or other wotk-related 
adverse health effects should prompt immediate evaluation of 
primary preventive measures (e g , industnal hygiene momtor- 
ing. engineenng controls. and personal protective equipment) 
A medical surveillance program is intended to supplement, not 
replace, such measures 

A medical surveillance program should include systematic col- 
lection and epidemiologic analysis of relevant environmental 
and biologic monitoring, medical screening, morbidity, and 
mortality data This analysis may provide information about 
the relatedness of adverse health effects and occupational ex- 
posure that cannot be discerned from results in individual 
workers Sensitivity specificity, and predictive values of bio- 
logic monitoring and medical screening tests should be evalu- 
ated on an Industry-wide basis prior to application in any given 

er group Intrinsic to a surveillance program IS the dis- a nation of summary data to those who need to know, in- 
cluding employers, occupational health professionals, 
potentially exposed workers, and regulatory and public health 
agencies 

Preplacement medical evaluation 
Prior to placing a worker in a job with a potential for exposure 
to inorganic lead, the physician should evaluate and document 
the worker’s baseline health status with thorough medical, en- 
vironmental. and occupational histories, a physical examina- 
tion. and physiologic and laboratory tests appropriate for the 
anticipated occupational risks These should concentrate on 
the function and integrity of the ludneys and the hematopoiet- 
ic (blood cell forming), nervous, gastrointestinal, and 
reproductive systems 

A preplacement medical evaluation is recommended in order 
to detect and assess preemsting or concurrent conditions which 
may be aggravated or result in increased risk when a worker 
is exposed to inorganic lead at or below the NIOSH REL 
The exarmrung physician should consider the probable f q u e n -  
cy, intensity, and duration of exposure, as well as the nature 
and degree of the condition. in placing such a worker Such 
conditions, which should not be regarded as absolute contrain- 
dications to job placement, include preexisting neuromuscu- 
lar disease In addition to the medical interview and physical 
examination, the physiclan should consider obtairung addition- 
al baseline electrophysiologic and electromyographic studies 
and an assessment of fertility, using standardized methods and 
evaluation cnteria The physician should also obtain baseline 
values for the complete blood count including the reticulocyte 
count and for those tests which characterize prior internal ex- 
posure (e g , blood lead level) and the effects of pnor exposures 
(e g , erythrocyte zinc protoporphyrin and delta- 
aminolevulinic acid dehydrogenase) 

Periodic medical screening and/or biologic monitoring 
Occupational health interviews and physical examinations 
should be performed at regular intervals Additional examina- 
tions may be necessary should a wrker develop symptoms that 
may be attributed to exposure to inorganic lead The interviews, 
examinations. and appropriate medical screening and/or bio- 
logic monitoring tests should be directed at identifying an ex- 
cessive decrease or adverse trend in the physiologic function 
of the hdneys and the hematopoietic (blood cell forming), 
nervous, gastrointestinal, and reproductive systems as com- 
pared to the baseline status of the individual worker or to ex- 
pected values for a suitable reference population The following 
tests should be used and interpreted according to standardized 
epidemiologic procedures and evaluation criteria a complete 
blood count with reticulocyte count and those tests which 
charactern pnor internal exposun (e g , blood lead level) and 
the effects of exposures (e g , erythrocyte zinc protoporphy- 
nn and delta-aminolevuiinic acid dehydrogenase) 

Medical practices recommended at the t h e  ofjob trans- 
fer or termination 
The medical, environmental, and occupational history inter- 
views, the physical examination, and selected physiologic and 
laboratory tests which were conducted at the time of placement 
should be repeated at the time ofjob transfer or termination 
Any changes in the worker’s health status should be compared 
to those expected for a suitable reference population Because 
occupational exposure to inorganic lead may cause adverse 
reproductive effects and diseases of prolonged induction- 
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latency the nccd for medical surveillance may extend well be- 
yond termination of employment 

Sentillel health events 
1 Acute SHE s include Acute renal failure 
2 Dclayed-onset or reproductive SHE s include Inflamma- 
tory and tom neuropathy and chronic renal failure 

I MONITORING AND MEASUREMENT 
PROCEDURES 

TWA exposure evaluation 
Measurements to determne worker exposure to inorganic lead 
should be taken so that the TWA exposure is based on a single 
entire workshift sample or an appropriate number of consecu- 
tive samples collected during the entire workshift Under cer- 
tain conditions, i t  may be appropriate to collect several 
short-term interval samples (up to 30 minutes each) to deter- 
mine the average exposure level Air samples should be taken 
in the worker's breathing zone (air that most nearly represents 
that inhaled by the worker) 

Method 
Sampling and analysis may be performed by collecting inor- 
ganic lead with cellulose membrane filters followed by acid 
digestion and andlysis by atomic absorption A detailed sam- 
pling and analytical method for inorganic lead may be found 
i n  the NIOSH Mutruul of Anuhtrcal Methods (method num- 
bcr 7082) 

PERSONAL PROTECTIVE EQUIPMENT 

0 ChemiLdl protective clothing (CPC) ghould be selected after - 
utilizin& dvdilabk perforniancc ddtd conSUlIing with the 
manufacturer, and then evaluating the clothing under actual use 
conditions 

Workers should be provided with and required to use CPC, 
glovcs, face shields (%inch minimum) and other appropriate 
protective clothing necessary to prevent shn contact with in- 

organic lead 

Worhers should be provided with and required tousedust-proof 
safety goggles where inorgdnic lead may conie in contact with 
the eyes 

SAN ITAT I ON 

Clothing which is contaminated with inorganic lead should be 
removed immcdiately and placed in closed containers for 
storage until  it can be discarded or until provision is made for 
the removal of inorganic lead from the clothing If the cloth- 
ing is to be laundered or cleaned, the person performing the 
operation should bc informed of inorganic lead's hazardous 
properties 

Change and shower rooins should be provided with separate 
locker fdcilitres for street and work clothes 

Skin that becomes contaniinated with inorganic lcad should be 
promptly washed with soap and water 

The storage preparation, dispensing, or consumption of food 
or bcvcrdgc\ the storage or application of cosmetics, the 

storage or smoking of tobacco or other smohng materials or 
the storage or use of products for chewing should bc prohibit- 
ed in work areas I 

Workers who handle inorganic lead should wash their fdces, 
hands, and forearms thoroughly with soap and water before 
eating, smohng, or using toilet facilities 

, 

COMMON OPERATIONS AND CONTROLS 

Common operations in which exposure to inorganic lead may 
occur and control methods which may be effective in each case 
are listed in Table 2 

Table 2.-Operations and methods of 
control for inorganic lead 

Operations Controls 
During primary (ore) and Process enclosure, local ex- 
secondary (scrap) smelting haust ventilation, dust con- 
oflead, duringthemanufac- trol, personal protcctive 
ture of storage batteries, equipment 
during typecasting and 
remelting of type metal in 

printing 

During soldering i n  the 
fabrication of metal articles 

Processenclosure, local ex- 
haust ventilation, personal 
protective equipment 

Local exhaust ventilation, 
personal protective equip- 

During meltmg and pouring 
of l a d  and allays containing 
lead, during welding, burn- ment 
ing, and cutting of metal 
structures contiurung lead or 
painted with lead containing 
surface coatlngs 

During the use of lead in the 
manufacture of surface coat- 
ings, including paints and ment 
varnishes, during the 
manufacture of ceramics 
and glass 

Local exhaust ventilation, 
personal protective equip- 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, remove the victim from further 
exposure, send for medical assistance, and initiate emcrgen- 
cy procedures 

Eye exposure 
Where there is any possibility of a worker's eyes being exposed 
to inorganic lead, an eye-wash fountain should bc provided 
within the immediate work area for emergency use 

If inorganic lead gets into the eyes, flush them immcdiately with 
large amounts of water for 15 mmutcs, lifting the lower and up- 
per lids occasionally Get medical attention as soon as possi- 
ble Contact lenses should not be worn when workmg with this 
compound 

1 
I 
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Skin exposure 
Where there IS an) possibditv of3 worker 5 MV bemg exposed 
to inorganic lead, facilities for quick drenching of the body 
should be provided within the immediate work area for emer- 
gency use 

inorgaruc lead gets on the slun, wash it immediately with soap 
ad water If inorganic lead penetrates the clothing, remove the 

clothing immediately and wash the skm with soap and water 
Get medical attention promptly 
*Rescue 
If a worker has been incapacitated move the affected worker 
from the hazardous exposure Put into effect the established 
emergency rescue procedures Do not become a casualty Un- 
derstand the Facility’s emergency rescue procedures and how 
tbe locations of rescue equipment before the need arises 

SPILLS AND LEAKS 
Wriccrs not weanng protective equipment and clothing should 
be mtncted h m  arcas of spills or leaks until cleanup has been 
completed 

If inorganic lead is spilled or leaked, the following steps should 
be taken 

1 Remove all ignition sources 
2 kntilate area of spill or leak 
3 For small quantities of liquids containing inorganic lead. ab- 
sorb on paper towels and place in an appropriate container 
4 Large quantities of liquids containing inorganic lead may be 
absorbed in vermiculite, dry sand, earth, or a similar materi- 

nd placed in an appropriate container 
in solid form. inorganic lead may be collected and placed 

In an appropriate container 
4 Inorganic lead may be collected by vacuuming with an ap- 
propmte system 

* 
WASTE REMOVAL AND DISPOSAL 
U S Environmental Protection Agency, Department of Trans- 
partation, and/or state and local regulations shall be followed 
to assure that removal, transport, and disposal are in accord- 
ance with existing regulations 

RESPIRATORY PROTECTION 
It must be stressed that the use of respirators is the least 
preferred method of controlling worker exposure and should 
not normally be used as the only means of preventing or 
minimizing exposure during routine operdtions However, 
there are some exceptions for which respirators may be used 
to control exposure when engineering and work practice con- 
trols are not technically feasible, when engineenng controls 
are in the process of being installed, or during emergencies and 
certain maintenance operations including those requiring 
confined-space entry (Table 3) 

ition to nspirator selection, a complete respiratory pro- 
program should be instituted which as a minimum com- v p ics with the requirements found in the OSHA Safety and 

Health Standards 29 CFR 1910 134 A respiratory protection 

progrJm h u l d  include as a mlnimurn ,in c u l u t i o n  a the 
uorker s a b h t }  to perform the work whi le  wearing a respira- 
tor, the regular training of personnel, fit testing, penodic en- 
vironmental monitoring, maintenance, inspection, and 
cleaning The implementation of an adequate respiratory pro- 
tection program, including selection of the c o r n  respirators. 
requires that a knowledgeable person be in charge of the pro- 
gram and that the program be evaluated regularly 
Only respirators that have been approved by the Mine Safety 
and Health Mmnistration (MSHA, formerly Mimng hfonx- 
ment and Safety Admimstratlon) and by NIOSH should be 
used Remember’ Air-purifying respirators will not pro- 
tect from axygendefiaent atmospheres. 
For each level of respirator protection, only those respirators 
that have the minimum required protection factor and meet 
other use restrictions arc listed A11 respirators that haw hlghcr 
protection factors may also be used 
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Table 3.-Respiratory protection for inorganic lead 

Condi t ion Minimum respiratory protection+t 
Concentrat ion 

Less than or equal to 
1 25 mg/m3 

Less than or equal to 
2 5 m g / d  

Less than or equal to 
0 5 mg/m3 

Any supplied air respirator 

Any air-purifying respirator with a highcfficiency particulate filter 

Any selfcontained breathing apparatus 

Any pawered air-purifying respirator with a highcfficiency particulate filter 

Any supplied-air respirator operated in a continuous flow mode 

Any air-purifying full facepiece respirator with a high-eficiency particulate filter 

Any powered air-purifying respirator with a tight-fitting facepiece and a highcfficiency 
paniculate filter 

Any self-contained breathing apparatus with a full facepiece 

Any supplied-air respirator with a full facepiece 

Any supplied-air respirator with a tight-fitting facepiece and opera&d in a continuous flow 
mode 

Any supplied-air respirator with a half-mask and operated in a pressuredemand or other Less than or equal to 
50 mg/m3 positive pressure mode 

Less than or equal to 
100 mg/m3 

Any supplied-air respirator with a full facepiece and operated in a pressuredemand or 
other positive pressure mode 

Planned or emergency entry into 
environments containing unknown 
concentrations or levels above 100 
mg/rn3 

Any self-contained breathing apparatus with a full facepiece and operated in a pressure- 
demand or other positive pressure mode 

Any supplied-air respirator with a full facepiece and operated in a pressuredemand or 
other positive pressure mode in combination with an auxiliary self-contained breathing 
apparatus operated in a pressuredemand or other positive pressure mode 

Firefighting Any self-contained breathing apparatus with a full facepiece and operated in a pressure- 
demand or other positive pressure mode 

Escape only Any air-purifying full facepiece resprator with a high&iciency particulate filter 

Any appropriate escape-type self-contained breathing apparatus 

* Only NIOSH/MSHA-approved equipment should be used 
t The respiratory protection listed for any given condition is the minimum required to meet the NIOSH REL of 100)cg/m3 (WA)  
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Occupational 
Iron 

Health Guideline for 
Oxide Fume 

INTRODUCTION 
ThU g u r d e b  lS LOtCUded U 8 Klura Of tdOrtIl8bOU fOr 
emplo~ees, =ployas, physmans, lndusbui h y g = s t s ,  
and other 0ccuprtIonal h d t h  prof- who may 
have 8 need for such lntonnrtron It d o a  not 8ttempt to 
present d data, rather, 1t presents pertrnart mformatmn 
and data m summary form 

SUBSTANCE IDENTIFICATION 
Formula F a  
Synonyms Fernconrdefume 
Appearance Rcd-brown fume wth a memc taste 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for uon o d e  fume IS 10 
mtllrgruna of 1loo oxlde fume per cub~c meter of UT 
(mg/m8) averaged over m aght-hour work &A The 
Amencan Codercnce of Governmental Industrul Hy- 
genists has recommended for iron oxlde fume a Thresh- 
old Limit Value of 5 mg/m' 

HEALTH HAZARD INFORMATION 
Roptcroftrporpw 

Iron oxlde fume a n  affect the body d i t  I mh.led 
Efrtcta of orenrporpn 

Repeated exposure to mu oxlde fume over a pen& of 
y u n  may caw x-ray changes of the lungs, but d o e  not 
caw the exposed penon tokcome1u 

R e p o r t l n o 4 P ~ ~ ~  
A physrcm should k contacted duryone develop8 my 
agns or symptorm md nupecrr that they are caused by 
exposutetolrollondctume 

R e c o ~ e a d e d d a l r p r r d l l r a a  
The followmg m d d  pfocedura should be d e  
8vd8bk to each employee who I exposed to uon oude 
fume at potcntutly hazardous levels 
I Inrrrol Matteal bmrnatwa 

-A complete Wry and p h e  exmunabon The 
puqxme u to detect p r e - a s t q  cond~t~om that mght 
place the urpored employee at m c r d  nsk, md to 
establish a baaelme for future halth momtonng Exam- 
M~IOII of the rrrpuuory - should k stressed 

-14" x 17" cheat roentoenoQnm Iron oxlde fume 
causa an .ppaumtly buup p n c u m o ~ ~ ~ ~ o s ~ ~  However, 
mce exposure may k aaouatcd wth other more toxlc 
dust expoeuru, nrrvall.noe of the luap I m&catcd 

apparently buup pn- However, mce ex- 
posure may k u#)cl(lted wrtb other more toxlc dust 
e x p u r e &  penodlc 8undhcC u mdlcatcd 
I P m d c  Xadtaol Erorninorlorr The aforcmcntloned 
m d 1 d  ex8mm8hrmr should k reputed on an annual 
bans, except tlut an x-ray ts ooludend neeawry only 
when mdmted by the faults of pulmonary funmon 
-tW 
o s - - w @ f w  
InhrlrtIon of iron o d e  fhmc or dust causes an appar- 
ently knrp pnewnoconrolar termed sldeross Iron 
oade alone doer not cause fibrous LO the lungs of 
pnlmllr and the same probably 8pplres to humans 
Exposures of 6 to 10 yeur ue usurlly considered 
nccusary before chanpa recognuable by x-ray can 

k tndauuph&le fiom fibrotic p n e u m ~ ~ o s l s  
E@t of 25 welders exposed chiefly to mn onrde for an 

-FVC md FEV (1  re^) lron OxIdc fume UI 

OCCW, the retunsd d W  W V ~ S  x-ray WOWS that IMY 

8V-W Of 18 7 (me 3 
lu r h d ~  011 chert 

32) yeuS hrd raCdOUOdU- 
mnsuknt wth U d e W  but 

no reduCtIon 111 pulmonrry ftnctroo, exposure levels 
ranged tram 065 to 47 mll/m* In another study, 16 
welders mth an 8vemge exposure of 17 1 (range 7 to 30) 
years a h  had x-rays ~ggatmg dderosu and splro- 
grams wiuch were normal, however, the statlc and 
hcttonal c o m p k c c  of the lungs was reduced, some 
of the welders were unolen. The welders w t h  the 
lowest complunce compluned of dyspnea 

These recommendatlonr reflect indurtnal hygcem and medm1 wrvetlknce pr8CtCOs and ttw implementatlon wtll 
assist in achiewng an effectwe occupational health program However, they may not be wffiint to ochwve compliance 

vnth all requirements of OSHA regul8tKxu 

U S  DLPARTMENT OF HEALTH AND HUMAN SERVICES 
PUMc Health S a m e  Csntea for Dtrease Control 
NattonaI Instrtute for Occupational SIfety a d  He8ith 

U 8 OLPARTMENT OF U W R  
OcCuprl~~Ml Sfdy and H.rlth Admnistration 



SPILL PROCEDURES 

Persons not weanng protective equipment and cloth- 
mg should be restncted from areas of releases untd 
cleanup has been completed 

If potentially hazardous amounts of iron oxlde fume 
are madvertantly released, ventdate the area of the 
release to dlsperse the fume 
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RESPIRATORY PROTECTION FOR IRON OXIDE FUME 

Condition Minimum Respimtoy Protection. 
Required Above 10 mQ/rn’ 

Pahculate Concentratton 

100 mg/mJ or less Any fume resprator or h h  efficiency parbculate filter respirator 

Any supplied-atr resprator 

Any self-contained breathing apparatus 

500 mg/ms or less A high efficlency partrculate filter respirator mth a full faceptece 

Any supplied-air respirator lunth a full facepcece, helmet, or hood 

Any self-contained brsathing apparatus with a full facepmce 

5,000 mg/ms or less A powered rur-punfymg respirator mth a h h  efficlency parbculate filter 

A Type C supplred-an resptrator operated in pressuredemand or other positwe 
pressure or conttnuous-flow mode 

Greater than 5,000 mg/W or 
entry and escape from 
unknown concentrahons 

Self-contamed breathing apparatus vnth a full faceptece operated in pressure- 
demand or other p o m e  pressure mode 

A combinatm resptrator whlch includes a Type C suppiled-air respirator with a 
full facepiece operated in pressuredemand or other p o W e  pressure or continu- 
ous-flow mode and an awcllmry self-contained breathing apparatus operated in 
pressuredemand or other p o m e  pressure mode 

Fire Fightmg Self-contained breathing apparatus wtth a full facepiece operated in pressure- 
demand or other posltrve pressure mode 

‘Only NIOSH-approved or MSHA-approved equipment should be used 
I 
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Occupational Health Guideline for 
1,P-Dichloroethylene 

INTRODUCTION 
fhu grudelrne u rntendd as a source of d O r m 8 h O ~  for 
qW-, employen, phyucl.nr, mdwtnrl hygsuusa 

have a need for such rnformrhon. It does not attempt to 
present all dau, rather, it presents pcmnent rnformrrtloa 
and data IU summary form 

I md other occuprtlonrl halth prof- who may 

SUBSTANCE IDENTIFICATION 

I Inihal M d u d  Scrrvntng- Employees should k 
screened for hutory of certain mcdlcI1 con&tloz~s 
@ s t d  Wow) which nught pkcc the employee at 
lDcrcudd ruk froor l$&hlorocthylene exposure 

not known as a hver tom m humurr the rmporuncc of 
thrr orpa ut the biouuuformrtwn md detoxlficrbon of 
foreign substances should be considered before expos- 

--chroac rerpvrtory a In persons mth un- 

--Irvu dmaae Although I $ d l c h l ~ y l e r r e  I 

rag persoar Wlth ulpured llver hmcctloa. 

pured pulmoMry fulKtIof4 erpecl.lly those mth o b  
rtructlve rmvay dueam, the bratlung of tddrchlor- 

its unturt properbes. 
% Penadu Muficcrl Exomrnalron Any employee devel- 
oprng the above-luted condiuons should be referred for 

Formula ClCH=CHCl 

acetylene dichloride, symdichloroeth ylene 
Apprance and odor Colorless bqud wtb an ether- 

like, slightly acnd odor, U e  chloroform 

dichlondc hfofil, -- d Y I e n e  nu&t cIw ofsymp~ms due 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for 1,2drchloroethylene IS 

300 parts of 1,2dichloroethyleae per mrllron puo of ut 
(ppm) averaged over an aght-hour work rhtft 'Ihrt 
may dm be expressed 8s 790 mrlligmm of 1Sdichlor- 
oethylene per cubic meter of au (mg/m*) 

HEALTH HAZARD INFORMATION 
Routes of exposure 

1,2-Dichloroethylene can affect the body d i t  u mhrled 
or if it wmes in a n t a c t  wth the eyes or skm It un also 
affect the body if it is swallowed 

Effects of overexposure 
Exposure to 1,2dichloroethylene m y  cause duuness, 
drowsiness, and unconsciousness 

Reporhng signs 8nd symptoms 
A physician should be contacted if anyone develops any 
signs or symptoms and suspects that they are caused by 
exposure to 1.2dichloroethylene 

Recommended medial mrrcill8nce 
The following medical procedures should be made 
avulable to each employee who 1s expored to 1.2- 
dichloroethylene at potenually hazardous levels 

0 
further medical exunmanon 

Stuuawy of t o x i c o l ~  
1.2-Dichloroethylene vapor u a nucohc and a mucous- 
membrane unturt. Vanahom m toxmty of the clb u 
comp8ral mth the --form have been repo- A 
concentrrtron of 39,000 ppm was lethal to pnu pigs, 
md n a r c a s  was produced at 18,000 ppm Dogs ex- 
posed to high concentrations of vapor developed super- 
f i c d  corned turbidity which was reversible No effects 
were observed m several species wth repeated expo- 
sure for up to 6 months at 1000 ppm It h8s been used 8s 

a general lnesthetic in man, one mdustnrl fatality was 
due to very high vapor mhdat~on rn a small enclosure 

CHEMICAL AND PHYSICAL PROPERTIES 
P b y d d  data 
1 Moleculuwcnght 969 
2 Boiling point (760 mm Hg) 45 to 60 C (1 13 to 140 

3 Specific gnvtty (water - 1) 1 27 
4 Vapor density (ut = 1 at boiling point of 1.2- 

5 Melting point -49 to -81 5 C (-56 to - 115 Fl 
6 Vapor pressure at 20 C (68 F) 180 to 265 mm Hg 

F) 

dichloroethylene) 3 34 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achievinq an effective occupational health program However they may not be sufficient to achieve compliance - ' 

with all requtremints of OSHA reguiotlons 

U S OEPAATMENT OF HEALTH AND HUMAN SERVICES U S DEPARTMENT OF LABOR 
Public Healtn Sewice Centers for Disease Control 
National Institute for Occupational Safety and Health 

Occupational Safety and Health Administration 
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7 Solubiiity in water g/IW g Nater at 20 C (68 F) 

8 Evaporation rate (butyl acetate = I )  Data not 
035t0063 

available 
Ractivity 
1 Conditions contnbuting to lnstrbdity H a t  
2 Incompatibilities Contact with strong oudizen 

m y  cause f i ra  and explwons 
3 Hazardous decomposition products Toxic gases 

rnd vapors (such 1s hydrogen chlondc, phosgene, and 
carbon monoxide) may be released m 8 fue mvolvmg 
13dichloroethylene 

4 Spscul preuuuons 13-Dtchlotoethykae WIII 
rttrck mme fonns of plutra, rubber, and coatme 

Flrmmrbllity 
I Flash point 2 2 to 3 9 C (36 to 39 F) (closed cup) 
2 Autoignition temperature 460 C (860 F) for trans- 

1,2dichloroet h y lene 
3 Flammable limits in air, % by volume Lower 9 7,  

Upper 128 
4 Extinguishant Dry chemical, foun. cubon diox- 

Ide 
Warning properties 

May reports an odor threshold of 0 08s ppm for dich- 
loroethylene For the purposes o f  this guideline. 1,2- 
dichloraethylene is treated as a mrtenal with rdquate 
warning properties 
1,2-Dichlorocthylene IS an eye imtant, according to 

rant. but the concentrations at which irntation occurs 

0 

U e not mentioned 

MONITORING AND MEASUREMENT 
PROCEDURES 

General 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples Several shon-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level Air samples should be taken in the 
employe s breathing zone (air that would most nearly 
represent that inhaled by the employee) 

Method 
Sampling and analyses may be performed by collection 
of 1 2dichloroethylene vapors using an adsorption tube 
with subsequent desorption with carbon disulfide m d  
gas chrorndtographic analysis Also detector tubes cer- 
tified b) NlOSH under 42 CFR Part 84 or other direct- 
reading devices calibrated to measure 1 2-dichlorocthy- 
lene ma) be used An anahtical method for 1 2-dichlor- 
oethylene is in the \ IOSH Uanual o/Ariafyircal Wcrh- 
ods 2nd Ed Vol 2 1977 a\ailable from the Govern- 

nt Printing Office Uashingron D C 20402 (GPO @! 01 7-033-OO260 6) 

RESPIRATORS 

Good industnal hygiene practices recommend that 
engineenng controls be used to reduce envvonmenral 
concentratroas to the penxussible exposure level HOW- 
ever, there u e  some urccpt~oas where nrpuatan mry 
be used to control uposurc Resptraton may be used 
whea cnolncuylg and work pmctaoe controls are aot 
technrcrtly f a i b l e ,  when such controls are in the 
process of being uutrlled, or when they ful and need to 
k supplemented Respurton m y  dzo k used for 
opmtions w h c h  requve entry mto trnkr or closed 
vessels, and m anergeacy mturtmas If the we of 
rupmton ts aecusuy, the d y  rerpvrton perrmnsd 
arc thorc tbat have been approved by the MUM Safety 
and Health Adrrmustrruoa (formerly Muung Entotcc- 
ment and W e t y  Adrmnrsttruon) or by the N8uonJ 
fnstrtutc for Occuprtlonrl W e t y  and Health 

In rddiuon to respvrtor ~Iecuon, a complete respur- 
tory protecaon program should k lnttltuted w h c h  
mcluda regulu uunmg, muntearnoe, mspectlon, 
cleaning, and evdurtaoa 

PERSONAL PROTECTIVE EQUIPMENT 

Employees should be prowded with 8nd required to 
use impervious c l o h n g ,  gloves, face shields (eight-mch 
minimum), urd other appropnatc protecuve clothrng 
necerrrry to prevent reputed or prolonged skm coauct 

Clothmg wet wtb Iiquid 1.2drchlorocthylcne should 
be placed in closed contunen for storage unul it CUI be 
discarded or until prohision IS made for the removal of 
1,2dichloroethylene from the clothing If the clothng 
IS to be laundered or otherwise cleaned to remove the 
1,2drhloroethylene, the person performing the oper- 
ation should be informed of 1,2dichforoethylene's h u -  
ardous properties 

Any clothing which becoma wet with liquid 1,2- 
dichloraethylene should be removed mrnediately and 
not rewom untd the 1.2dichloroethylene IS removed 
from the clothing 

Employees should be provided with and rquved to 
use splash-proof safety goggles where liquid 1Jdich- 
loroethylene may contact the eyer 

wtb lrquld 1,2dlchl0rocthyleoc 

SANITATION 

Skin thrt becoma wet w t h  liquid 1,2dichlorocthy- 
lene should be promptly washed or showered w t h  soap 
or mild detergent and water to remove any 1.2dichlor- 
oethylcne 

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 
which exposure to 1,2dichloroethyIene may occur and 
control methods which may be eflective in each case 
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Opera tion 

Use as a low 
temperature solvent for 
heat-sensitive 
substances in extract~on 
of caff erne, perfume 
als, and fats from flesh 
of arumals 

Use as a direct solvent 
UI gums, waxes, otls, 
camphor, and phenol, 
use in solvent matures 
for esters and ethw 
derwatrves, lecquen, 
rems, thermoplarbcs, 
and artrficlal fibers 

Use in organic 
synthesis for polymers 
and telomers 

Use in miscellaneous 
applicatrons as lqud 
dry cleaning agent, 
cleaning solutron for 
pnnted arcutt boards, 
food packaging 
adhesrves, and 
germrcidal fumlgants 

Controls 

Local exhaust 
ventrlatron, general 
dilutKH1 ventdation, 
penonal protectwe 
m u  

Process enclosure, 
local exhaust 
ventilatton, personal 
protectwe equipment 

General d i l W  
venttiatton, kcrl 
exhaust vantilabon, 
personal protectwe 
equipment 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, instrtute first u d  proce- 
dures and send for fvst aid or medical rjsuuncc 

EycExposure 
If 1,2dichloroethylene gets into the eyes, wash e y e  
tmmediately with luge unounts of wrter, hfhng the 
lower and upper lids o c c u r o d l y  If vntruon u pnsent 
after washng, get medical attenaon Contact lenses 
should not be worn when worlung with thu chermd 

SIunExporun 
If 1,2dichloroethylene gets on the dun, promptly wah 
the contarmnated slun usmg soap or mild detergent and 
water If 1,2dichloroethylene soaks through the cloth- 
ing, remove the clothing promptly and wash the skin 
using soap or mild detergent and water If irntation 
persists after washing, get medical attention 

Breathing 
If a person breathes in large amounts of 1,2dichloroeth- 
>lene, move the exposed penon to fresh alr at once If 
breaching has stopped, perform artificial respiration 

Keep the affected p e n o n  warm and at test. Get medtcal 
attention as won as possible 

Srrllornag 
When 1,2-dtchloroethylene has been swallowed, get 
m d c r l  rttentlon rmmedLltely If medical rttenuoa u 
not tmmedutcly wadable, get the rfntcted penon to 
vonut by hrmg lum touch tbe back of hu throat mtb 
hu @a or by @vm$ bun syrup of ipecac u dvectsd 
on the package. Thu noa-prescnptm drug IS available 
at most dnrg stores and drug counters and should be 
kept wtb emergency medical supplies rn the workplace 
Do not aukem ~~COLLLCIOUS person vormt 
oR41p.t  
Move the rilectsd pcrroo fhm the kurrdolu expomrc 

one else md put mto effect tbe estabbhd emergency 
racue procedures. Do not kcome 8 casualty Under. 
stand tbe f d t y ' s  emergency rescue procedures and 
kaow the locrtlonr of rescue equtpmeat before the need 

Ifrheupossdpemrnh88beenov~~Irotltj.Kwe- 

amu. 

SPILL LEAK, AND DISPOSAL 
PROCEDURES 

Penons not wunng protective quipmmt and cloth- 
ing should be restncted from uw of spills or luks until 
clunup ha been completed 

If 1,24chIoroethylene I spdled or laked, the fol- 
ldmngsteprrbouldkt~ken 
1 Removerllqputxmsourcu. 
2 Ventdate area of rpdl or I d  
3 For smJl qurnuues, absorb on paper towels Evapo- 
rate m 8 safe place (such m a fume hood) Allow 
sufficient m e  for evaporatrng vrpon to completely 
clar the hood ductwork Bum the paper m a sutable 
louuon awry from combustible m a t e d s  Luge qurn- 
trues CUI be reclumed or coIlectcd and atomized in a 
tumble combtauon chunber quipped with m rppro- 
pmte effluent gas cleaning device 1,2-Dichloroethy- 
iene should not be allowed to enter 8 confined space, 
such as a bcwer, k c r u s e  of the pouibihty of an explo- 
uon Sewen d e s p e d  to preclude the formauon of 
explouve toncentmuons of 1,2didlorocthylene 

Waste duporrl method 
1,2-I)lchloroethylene may be disposed of by rtomuing 
UI a suitable combustion chamber qurpped with an 
rppropmte emuent gas claning device 

, 

vrponuepennrttad 

, 
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RESPIRATORY PROTECTION FOR 1,2-DICHLOROElHYLENE 

Condition 

~ ~-~ 

Minimum Respintoy Protection’ 

loo0 ppm or less A chemical cartridge respirator mth a full faceptece and an organic vapor 
cartndge(s) 

~ ~ 

4000 ppm or less A gas mask with a chin-style or a front. or back-mounted organic vapor canister 

Any supplied-air respirator wth a full facepiece, helmet, or hood 

Any self-contatned breathing apparatus mth a full facepiece 

Greater than 4000 ppm or 
entry and escape from 
unknown concentratrons 

Self-contained breathing apparatus mth a full facepiece operated in pressure- 
demand or other postwe pressure mode 

A combination respirator whch includes a Type C supplied-air respirator with a 
full facepiece operated in pressuredemand or other posltnre pressure or continu- 
ous-flow mode and an auxilwy self-contained breathtng apparatus operated in 
pressuredemand or other posltlve pressure mode 

fire Fighting Self-contained breathing apparatus with a full faceptece operated in pressure- 
demand or other positwe pressure mode 

oEsCape Any gas mask providing protection against organic vapors 

Any escape self-contained breathing apparatus 

‘Only NIOSH-approved or MSHA-approved equipment should be used 
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SECTION 2. INGREDIENTS AhD HAZARDS 1 %  I EXPOSURE LIMITS 

SECTION 1. MATERIAL lDENTlFICATION 

br ipt ioa  (OrlgilPRlsls)' Used as a solvent and u m rntrrmcdiate m the pmducuon of rtyrroe momma 

Other DeskgnatknS PhmyleIluae, ElhylbeDZDl, C,H,C$,, CAS No 010M14 

' ~ a t u u l h a m c  nHYL BENZENE 

NFPA 

Ethyl Baucac, CAS No 01004 14 

*See MOW, RTfCS @A0700000), for addiurnal data mth refereaces to 
rrproducuvc, mtauve, and muugeoic effccu 

!SECTION 3. PHYSICAL DATA 
I 

Polat: 277'F (1 WC) MolrcPLr W-t: 106 GmwMole 
0 P O W  01391: (-95.0 

Apprrrracr rad Odor A cleo. colorler+ flammable baud. churctartuc mmauc hvdrecrrbon odor - _  . .  
SECTION 4. FIRE AND EXPLOSION DATA 
Hash Pomt and Method 641: (18'C) CC I Autoignruon Temputturr 81O'F (43222.C) lLEL 18 vrv IUEL 6 7% v/v 

, SECTION 6. HEALTH HAZARD INFORMATION 
Carcinogenicit) Elhyl kw~e is not kstcd as a cucmogco by the "IPS URC, or OSHA 
S u m m G  of R k b  Ethyl benzene vapor u ~ v c n l y  rm&g b the c y #  md to &e mucow membranes of the mprrawy system. Sue 

ed lnhrlatron of excetuvc levcb w CIUY depressma of the ceoml wvous ryncm ((3s) cburctmzed by duupetr. hedache, I@ yJ bemme IS low, however, mguuon of it prrscals 8 $emus rtpvrtlon hazud Arprrrtrap c v e ~  a s a  .m~unt mlo the lungs w 
c c d t  ID exlcnsive ederm (lungs filled mth fluid) urd hemorrhalpog of the lung Wsuc No sys&m~ effects 8re expectd u the levek that 

;-educe pronounced, unignorable, dsrgreuble shn rod eye r m l l t l o ~  Thc n v s  cited ID setroo 2 Izt set to prevent thtr iotolenble 
Icntluon Medical Conditions Aggravated by Long-Term E x p a u n  None rcpomd Target Organs slun, eyes, rcspmtory syslcm. and 
CNS Primary Entry Inhalatron, skra contact Acute Eflear kntrt~or of the sho, e y e ,  llod r e s p ~ U 0 ~  sptcm Abo, utdiu-rhyrhm ds- 
turbauce due to seasitrution. acute bmochiw. brmrcbosprc~ pulmoau, md ltr,ngerl edemr, euphmr, hudrchc, gddrnets, dmncss. 

tis, md coma slun contact with hquid ethyl bentme causes unuuoa, dcrmauw rad ddamng UD rLC0 develop The 8cu& arl toxicit) 

1 rod mcwrdlnalJon. as well as possible deprrssion, confkion. rod corn Chronic Efkk  Noac rrpartcd FIcst Aid Eyes fmmediatcly 
~ 



SECT1 ON 8. SPECIAL PROTECT ION INFORMATION 

SECTION 9 SPECLAL PRECAUTIONS AND COMMENTS 
StorrgdSegregatloa Store ethyl kntcpe m closed emtamen m a COOL dy, wcll-veat~Iated mi away from I o m s  of q n ~ ~ o o  aod 
immg oxlduar Protect mul~cn from phyncrl damage Spccld H8ndUoglStongc Ouulde, irolUed, detached Q remote stor8gC U 
ltcormwnded for large quaouues of ethyl be om^. lrolrtc bulk storage u1) fmm uute fa huPds Eaglncrrln# cootrdr: Makc s u e  
rll cngtneerrpg systems (producuoo, UrarpaUhOn) uc of mumum cxplouob-pmof design To prcvnrt stmc sparks, ckcmully m u a d  
nod b o d  dl coout~crs, pipelmer, etc , wd m duppmg tnntfemog, mmg, produc&oo, rpd rrmplurp opcntroos Other Ur $de0 

r-tbo DIU (49 CFR 172.101-2) 

DOT Shipping Name Ethyl Bcnzeoe 
DOT Hazard Class. Flammable kqud 
IDNo UN1175 
DOT Label Flunmrblc bquid 
DOT Packagiog Exceptloas 49 CFR I73 118 
DOT Packaging Rqulrcmcatt: 49 CFR 173 119 
M O  Sblpping hame EthylbeDtcDe 
[ M O H ~ u r d C i a s  32 
M O  Label Flammable t q u i d  
M D G  Packaglng Group I1 

c a s  for Lrursfemg r d  amornu of ethyl krut#. 

References- 1,26 38.84-94, 100. 116. 117.120, 122 



OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR 

INORGANIC LEAD 

INTRODUCTION 

“Inorganic lead” is defined as lead oxides, mebdlic lead, and 
lead salts (including organic salts such as lead soaps but ex- 
cluding lead arsenate) This guideline summarizes pertinent 
information about inorganic lead for workers, employers, and 
occupational safety and health professionals who may need 
such information to conduct effective occupational safety and 
health programs Recommendations may be superseded by new 
developments in these fields, therefore, readers arc advised to 
regard these recommendations as general guidelines 

SUBSTANCE IDENTIFICATION 

Formula Pb 
Synonyms C I pigment metal 4, C I 77575, KS-4, lead 

flake, lead S2 
Identifiers CAS 7439-92-1, RTECS OF7525W0, 1B4 
Appearance and odor Bluish-white, silvery, or gray odor- 

@ less solid 

CHEMICAL AND PHYSICAL PROPERTIES 

Physical data 
1 Molecular weight 207 19 
2 Boiling point (at 760 mmHg) 1,740T (3,164”F) 
3 Specific gravity (water = 1) 11 34 
4 Melting point 327 5°C (621 5°F) 
5 Insoluble in water 

Reactivity 
1 Incompat~b~lities Lead reacts vigorously with oxidizing 
materials Contact with hydrogen peroxide or active metals 
such as sodium or potassium may cause fires or explosions 
2 Hazardous decomposition products Toxic fumcs (e g , lead 
oxide) may be released in a fire involving inorganic lead 

Flammability 
1 Extinguishant Dry sand, dry dolomite. or dry graphite 
2 Caution Lead is combustible in powder form when exposed 
to heat or flame 

Wtrning properties 
Evaluahon of wanung propert~es for nspirator selection Based 
on lack of infomuon on odor threshold and eye irritation lev- 
els, inorgan~c lead should be treated as a chemical with poor 
warning propemes 

EXPOSURE LIMITS 

The current Occupational Safety and Health Administration 
(OSHA) permissible exposure limit (PEL) for inorganic lead 
is 50 micrograms of lead per cubic meter of air @g/m3) as a 
time-weighted average (TWA) concentration over an &hour 
workshift If a worker is exposed to lead for more than 8 hours 
in any workday, the PEL, as a TWA for that day, shall be 
reduced according to the following formula miurnurn per- 
missible limt (in gg/m3) = 400 divided by hours worked in 

the day The National Institute Cor Occupational Safety and 
Health (NIOSH) recommended exposure limit (REL) is 100 
pg/m3 as a TWA for up to a IO-hour workshift, 40-hr work- 
week The American Conference of Governmental Industrial 
Hygienists (ACGIH) threshold limit value ( T L P )  IS 0 15 
mg/m3 (150 &m3) as a TWA for a normal &hour workday and 
a 40-hour workweek (Table 1) 

Table 1.-Occupational exposure limits 
for Inorganic lead 

Exposure unlis 
Cll’m’ 

OSHA PEL TWA 50 
NIOSH REL TWA loo* 
ACGIH TLV* TWA 150 

* Air level to be maintained such that worker blood lcad rc- 
mains <60 pgl1OOg 

HEALTH HAZARD INFORMATION 
Routes of exposure 

Inorganic lead may cause adverse health effects following 
exposure via inhalation or ingestion 

U S DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Disease Control 
National Institute for Occupational Safety and Health 

Oivision of Standards Development and Technology Transfer 

1988 Inorganic Lead 1 1 
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MSDS 8 - 2 . L  Ibaued 9/80 PHF \01 I R r v ,  81 

SECTION 6 HEALTH HAZARD INFORMATION 1 'TLV 5 pp- o r  13 q / m 3  ( s t . - ,  
r ,e 2, .: h ,ga eraA , ro:o;.arsc p i s o n  wnicn 1s corrosive k, 0 o d i  tissue ro ison-n j  can O C C Y  v i 9  sx-r, 
aGsor,,ti:n, v a p ~ r  i M a h t i O n ,  or i r g e s t i o n  Vapors o f  pheral a r e  irrluting to the eyes ,  nose, and t m a t  
7ne r i q d d  is r r p i d l y  atsorbed tnmu(;n tne rkin C o n u c t  with the 8kin causes L white wrinkled discoloratfox 
faLoweC oJ a severe burn or syttelnic poirening i f  not pLopcrlY nlppved. btenm burning and pain frm nkin 
contoct  my be delayed Absorption of phcnor through skin my cause sudden c o l l a p s e ,  or death SivPIptomr 
devero? rapid-y khtn Ingested. phenol causes burning of  the g a r t m i n t e s t i r u l  tract,  md blotches on the 111 
6nd i n  L9a mu21 headache, misea, d izz ineas ,  dyspnea, shock, c o n ~ s i o n 8 ,  and Lath follOr exposurer 
o, eg r c J t e  CLlrz7,c e q o r a e  t o  low concentmtlonr of phenol my cause diges t ive  ditturbr'lces,  nervous 
dirorCers,  sk in  eruptions,  and oeath due to l i v e r  and kidney damge 
poisonicf 
FIRST A13 &YE CQIITACT Ipmcdiateiy flush ep8,  including mder  eyelldr, wltb copiour mmta Of running 
water f o r  a t  h a s t  3 minutes 
b d i a t e l y  flush skin for a t  l e u t  
a t tent ion !  INhhi iTION Remve dctim b Ire& dr. Restore and/or ntpport btrathiry a8 m C e S 8 u p  Keep 
person w y m  and q u i e t  Transport to a r d i c a l  hcility.  INGESTION Oi*r victim l u g e  quntitdes o ndlk or 

induct voaitiq i f  vlctim is  mconscious or is h v t n g  conMtiosu. Coatact physician or Poison Control 
ien-&r u i d  t ranspcr t  to a medical facility 

The TLV i s  set to prevent 8ystedc 

Cirt w d d  a t t e n t i o n 1  ( w a n t ,  colnmmi~, pr-dic) SKIN CONTACT 
Jnut.8 while r8n1~vbg C0ntadMt .d  C l O t h h g  md 8-8 kt mdical 

W 8 k r  I S  quick& 8s poss ib le  Induce m a t h #  by t 0 u c - m - t  Mtb f w e r  m not  em x ddr Of 

SECTION 7 SPILL, LEAK AND DISPOSAL PROCEDURES s 
explosion-proof v e n t i l a t i o n  Evacuate a11 personnel fro8 arm, except for those involved i n  clean-up Close 
the leak i m e d i r t e l y ,  if poss ib le  Absorb 8-11 s p i l l s  on paper, v e m i c u l i t e  or o ther  absorbent and place 
i n  a closed metal container f o r  disposal  Dike l a rge  s p i l l s  and allow uteri81 t o  cool  and s o l i d i f y  Shovel 
s o l i d  i n t o  s t e e l  containers f o r  disposal Flush s p i l l  area thoroughly with water and c o l l e c t  f l w h i n g s  md 
wash water f o r  disposal  
author i t i es  including the  \ational Response Center (800-424-8802) 
contained breathing apparatus and f u l l  personal protec t ive  c lo th ing  and equipment 
nated waste i n  an approved i n c i n e r a t o r  Phenol may be recovered by charcoal  8bSOrptiOn, solvent ex t rac t ion  0 

s t e m  *tripping A concentration of 18 by weight is required f o r  economical recovery Ph8n@l is water Solubl 
md I S  amcnrble t o  htcrloeicri nv rhcrirrl nriAmtim Solutions tlll be c h e m i c r l l r  oxidized bv ch lor ine  
chlorine dioxide,  o r  o ther  oxidants 
f l u s h  phenol down drains ) RCRA Hazardous Waste 4 U188 

SECTION 8 SPECIAL PROTECTION INFORMATION 

Do not allow phenol t o  e n t e r  sewer, watersheds, o r  Y I t C r W l Y S '  Notify proper 
Clean-up personnel must wear 8 s e l f -  

DISPOSAL Burn contami- 

Phon01 content of  water Supply not t o  exceed 0 001 8g/L (W NOT 
Rcpo-able s p i l l  Q M t i t Y  1000 1bs 

~~~ - ~~ 

Prwide  general and l o c a l  exhaust vent i la t ion  (explosion-proof) to met TLV requirements hhen phenol is 
heated vapor inha la t ion  can be a serious hmrrd without proper precaution For emergency or nonroutine 
exposures where the  TLV m y  be exceeded, use an appropriate NIOSH-approved f u l l  face r e r p i r r t o r  Fumc hoods 
should m i n t s i n  a minimum face  ve loc i ry  of 100 l f m  A l l  electrical s e r v i c e  i n  use o r  storage areas should 
have an emlcsion-twoof d e s i m  
UAUSER' A ~ o i d  a contact  with t h i s  material  Ful l  protec t ive  equipment, including splash goggles, faceshielc 
1mperIioLc glo\es,  apron, boots,  impervious s h i r t  rnd t rousers ,  hard hat w i t h  brim, ac id  su i t  and respi r r tor  
should be a\ai lab le  and worn as appropriate Remove contamrnat:d c lo th ing  i~mnediately and do not reuse a t 1 1  
1 t  has been p-operly laundered 
Eyewash s ta t ions  and s a f e t y  showers should be r e a d i l y  8V8ilable i n  we and handling areas 
Contact lenses pose a spec ia l  hazard, s o f t  lenses ma) absorb and a l l  l enses  concentrate i r r i t a n t s  

SECTION 9 SPECIAL PRECAUTIONS AND COMMENTS 
Store i n  closed ccnta iners  in  a c c o l .  d r y ,  well-venti lated area away from heated surfaces.  open flame and 
1gni;lon so i rces  
phenol 1 s  a \cry dangerous compound Do not breathe vapor or allow l i q u i d  t o  cow in contact w i t h  the S k i n  
near appropriate p t O t e C t i V C  equipment and remove contminr ted  c lo th ing  immediately use e x t r e v  crutb0n when 
tran\lorting phenol t o  prev nt leaks Vent containers before heating and do not heat 8bOw 140 F (60 c, 
lot  eat or smoke i n  areas where this m t e r i a l  is being used o r  handled Do not allow emplovees who have 
3lSeaSeS o f  the c e i t r a l  n e n c u s  system. I i \ e r ,  kidney, o r  lungs t o  work i n  area o f  phenol exposure 
Weplaccncnt and periodic medical exams t o  emplovees working w i t h  phenol 
iandle t h i s  material (see a l s o  ASTN D2286 Sampling and Handling Phenol) 
I C C  G DOT - Class B Poiron LABEL POISON 

Outside o r  detached storage is preferred Protect  conta iners  from physical damage 

Do 

Provide 
Do not allow untrained *ofhers KC 

D A T A S O L R C E ~ S ~ C O D E I ~ C C I O ~ U ~ )  2 - 1 2 ,  15 19, 2 3 - 2 4 ,  31, 3 4 ,  3 7 ,  38, 5 9 ,  79 R 



Physical/Chemical Charactenstics 
Vapor pressure 
Solubility IIL water 
Specfic gravlty 
Evaporation rate 
Atomic =@it  
Freezlng pornt 
Boltng pow 
Appearance 
Odor 

Physical Hazards 
Fire 
Explosion 
Reactiwy 

Health Hazards 
Signs/symptoms of exposure 
Medical conditions aggravated 
Primary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcinogen' 

Woodwarda Clyde Consultants 

PLUTONIUM 
MSDS/HAZCOM INFORMATION 

n f  
nf 
nf 
af 
242 
nf 
3232F 
Sdvery metal 
nf 

nf 
nf 
nf 

nf 
nf 
Inhalation, injestion 
No OSHA PEL for ths  
substance 

No ACGIH TLV for thls 
substance 

Yes 

Safe Handling Precaution nf 

Control Measures/Speaal Protection nf 

Spill Measures nf 

Special Precautions nf 

Other Information nf 

NOTE "nf* indicates that no information was found beyond that already presented 



Physical/Chernid Charactenstla 
Vapor pressure 
Solubility m water 
Speclfic grawty 
Evaporation rate 
Atomic weight 
Freenng pornt 
B o h g  pomt 
Appearance 

Odor 

Physical Hazards 
Fire 
Explosion 
Reactiwy 

Health Hazards 
Signs/symptoms of exposure 
Medical conditions aggravated 
Primary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcinogen9 

Woodward.Clyde Consultants 

RADIUM 
MSDS/HAZCOM INFORMATION 

nf 
nf 
nf 
nf 
226 
nf 
1737.F 
Bnlllaat white me@, 
tarnshes m air 
nf 

nf 
nf 
nf 

nf 
nf 
Inhalation, injestion 
No OSHA PEL for this 
substance 
No ACGIH TLV for this 
substance 

Yes 

Safe Handlmg Precaution nf 

Control Mcasures/Speaal Protection nf 

Spill Measures nf 

Special Precautions nf  

Other Information nf 

NOTE “nt“ indicates that no information was found beyond that already presented 
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SELENIUM 

Issued Apnl 1988 

! Material Safety Data Sheet 
From Genium's Reference Collecuon 

Genium Publishing Corporauon 
1145Cacal Street 

Schenectadv. NY 1%03-I836 USA 

SECT1 ON 4. FIRE A N D  EXPLOS ION DATA 
Flash Point and Method A u t o i p t i o n  - -_- Tempentun - ----.I Flammability Limits --- in Air - - .- -- - - _-  - . 

* 8 by Volume 

I (i18,37718855 attaum CUBUSMING con? 

SECTION 1 MATERIAL IDENTIFICATION 
Matcr la l  Name SELENIUM 
Descrlptlon (Orlgln/Uses) U r d  to manufrcturc oher selenium compounds, also used in photography and xcrugraphy 
and as a catalyst and pigmenL 

Other  Designations Elementrl Selenium, Selcnlum Base, Selenium Dust, Selemum Mcul. 
Selenium Mehl Powder, Se, NIOSH RfECS No VS7700000, CAS No 7782-49 2 

Manufacturer Contact our supplicr or distnbutor Consult lhc lalest ulltron of thc Chcwucafucck 
Buyers Guide (Genium 

H 3  
F O  R 1  
R I  1 4  
P F W  s 2  73) for a list of supplien 

LOWER C1 jJ]JF K 

~- 

Sommcn 
SECTION 2. INGREDIENTS AND HAZARDS I %  I EXPOSURE LIMITS 

tc. See Genium lndustnal MSDS I52 lSel enium Dioxide). *SCeSCCL 8 K 0 

Selenium, CAS No 7782-49 2 1 ca 100 I IDLH* ~ V C I  1 0 0 m m '  

OSHA PEL** 
8-Hr TWA 0 2 q / m '  

*Immcdiatcly dangcrous w lrfc and hc~ILh 
**This exposure h u t  II defincd for nlcnium compound% as Se 
***See NIOSH. R7 &CS for addiuonal drta uiih dcrcnccs io rcproducuve, 
mutagenic and tumorigcnic cffccu 

ACGIH TLV,** 1987-88 
TLV-IWA 0 2 mg/m' 

T o x l c l t )  Data***  
RaS OIJ, LD, 6700 mgkg 
Rak Inhalatron, LD,, 33 mgkg 13 Hn) 

SECTION 3. PHYSICAL DATA 
Bolllng Polnt  ca  1263 F (684'C) 
Water Solublllty Insoluble 
Meltlnp Polnt c a W  F(34OC) Molecular Welght 79 GnWMolc 

Spcclllc G r r v l t y  (H,O I 1) Both amorphwr and 
crystalline forms have specific grdvitics bctwccn 4 and 5 

Appcrrnncc a n d  Odor A dark rod to bluish black unorphow soid or dark rcd. grey, M black crysuls appearing in two distrn:b forms 0- 
allouopes, because of diffemnccs in crystalline suuctures. odorless 

SECTION 5. REACTIVITY DATA 
Selenium is stable in  closed conuiners at mom lcmpcratun under normal rtongc a d  handlin8 Conditions It doer not undergo hamdous 
poly meriutron 

Chemical Incompatlbllltlcs This matvlal melt dangerously wth cubrdcr, flwnne. oxygen. potusium and manv more materials 
(see Genium nf 84) 

Condltlons to Avold Avold dlrccl conlpct with icompauble chcrmcrl, to prevent danpms ud vtolenl rcacuons Avoid rhc unin- 
ended concu of water with sclcnium in storage mas or reactor vesrcb 

Hazardous Products  01 Decomposition When head to daomposibon. sekNum rcaddy em& (ouc oxidcs of rknium &as) 
Selenium itself is a highly toxic and dmngemus rnatairl 
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SECTIO\ 6 HEALTH HAZARD INFORMATION 
Seten Jm IS  not istcd as a carcmogcn by Lhe NTP. IARC. Of OSHA 

J U e F U  (0 VLL IUub~llly Of ~OfomuUOO h . m O  fOr P U l c h l v r C  UI 
-ly p r r C h ~ s  mponrikhty %lo= .Ihw, rcrronrbb cws kr 
bpp VLen 18 vr pepration d such l 8 f ~ O n  &alum publuluss carp 
umdr DO w u r i n t l a  d o  c3 =FUUIUW).I a d  .UUIIY .O n-fl). 

Summsr? of Risks Dircct ex&xu& to sclenikm OT ixihahon of its dust cauws S ~ V C I C  motion of the skin, eyes, md the upper 
respiratory Wac1 (URT) Crutlon Some symplomc of exposure Klcnium (e g chermcal pocumonia) m y  k delayed for several 
hours Medical  Condltloor Aggtavrced by Lon -Term Exposure None reported Trrpet Organs URT, skm eyes 

and hudachc C u r  wirh flulrke symplom rcsemblmg fnCtal-fumc fever wilhin 24 bun of exposure have been =ported 
Chronlc E f f e c t s  Odor of gulic 00 breath, fuiguc imubrlity, URT iniwon, pallor, gasoointcstind d a t n s ,  mctllhc urtc, md an 
allergic eye reaction with rcd, soomct~mes puffy, eyelids 
FIRST AID byes lmmediatcly flush e y a ,  including under the eyelids, gmdy bul thoroughly with pleoty of runomg watcr 
Skin Immedlatcly wash the affected area mth plenty of running WrtCT Any worker who develops a rash or umlrct dcrmmw must et 
mcdicrl atmuon and prevent any funher contact ~ r t h  sekruum metal or i t t  compounds (e g , selenium dioude, see Ceolum lodusmd 
MSDS 152) In halation Remove exposed pnon to fnsh 8G rcstotc &or suppax )us or her breuh~ryl u needed h t 
dmnistnuon of oxygen gas (OJ by e& medic81 pcno~el  may ud ncovery Ingeatlon Give exposed person s c v a g l u s c s  of 
water to dilute matcrial Do not tnducc vormtmg Never give lnythmg by mouth to someone who is unconscious or convulslog 

Ttert erch exposure to selenium as an emergency* GET MEDICAL HELP (IN PLANT, PARAMEDIC, 
CO\ltlL\ITY) FOR ALL EXPOSURES Seek prompt mtdlC8l rsrlrtrncc for further trc8tmeat, observrtion, apd 
support rfter flrst .Id I f  Chd8tlO11 therrpy to  remove tbe metrlllc relenlom Is ladlcated, crlelurn dlsodlum edetrte 
(Cr\a,-FDTA) Is the chelrtlng rgent of cbolce,  do rot use dimercaprol Burns may requlre treatment 4 t h  10% 
sodium thiOsUlf8te crerm 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SpllllLeak 
spill or kak area Cleanup personnel need protection agunslcontut with and inhrlauon of dust (see sect. 8 )  Scoop up spilled selenium 
into sutublc c o n t a m  for disposal Cucfully sweep or v8cuum up smrll spills or residues without c m m g  dust 
I\ actr Dlcposal 
local rcguhtioos 
OSH 1 Deslgnatlons 
Air Conumnant (29 CFR 1910 IO00 Subpw 2) 
FPA Designation% (40  CFR 302 4)  
RCRA Huvdour Was& b e d  without a N u m b  
CERCLA Huardous Substance, Rcporublc Q U ~ ~ I I Y  1 Ib (0 454 kg) 

Primary t n t r t  Inhalairno rlun cootact Acute E f fectc Skin md eye bums coouct dcrmruus. mtcw immoo of the URT, 

Notify safety pnoonel. evacuale dl n0aeSscnlld penonnel pmvde dcqurte ventilnlan. md do not 8dd ray wata lo Lhc 

Conloci your supplier or a licensed COnWtor for detailed rccommcndations for disposal Follow F e d d .  sate and 

wp& by PJ BS -__ -_ _-_- --- - 
Indusvlrl Hygiene Revlew DJ Wilson, CM --- - 

SECTION 8 SPECIAL PROTECTION INFORMATION 
Goggles Aluavs wcar prolcclrw eyeglasses or chenucal safety goggles Follow the eye- and free-ptorefbon guidctrm UI 
29CFR 1910 133 Resplrator Use a NIOSH-approved rerpvrtorpertheNlOSIIP~~GwdcroClumrcolHatordrforthc 
maximum-use conccnrrations and/or the exposure lirmts circd 10 section 2 Follow rhc nsptrator guidelines in 29 CFR 1910 1% For 
emergency or nonroutine usc (e g , cleaning rcacmr wsscls or storage onks) wc;v an X B A  with a full frccpmc opcnccd UI r)K pressure 
dcrnand or posibvc prcssurc mode Warning Au-punlying respiralon will KH pmrct workers in oxygendeficient urnspheres 
Other Wcu impcrvious glovcs, boou rpruns, and clean. impervious, bodycovering clothing to pnvcnt any possibility of skm wnuct 
Ventilation Insull and operae general and locd maximum explosion-proof venlilatlon syskms powerful enough to mantan aubornc 
levels of selenium below rhe OSHA PEL standud ciled in yctron 2 Safety Strtlons Make eyewash SUW)N, wrthtng fvililKs and 
safety showers available LD ucas of use and handling Make the lock sodium thioaulfak solution or cream 8 d  thc CaNqEDTA chelrtlng 
agent formula (KCL 6) readily available to a vamed safety spccialisL Contrmlnrted Equlpment Contact knses pow 8 spec~d hazard, 
soft lenses mav absa& untanu and dl lenses concenuacc them Purrcler can adhere to conmi lensa md cause corned damye Do no( 

wear C O ~ U C I  lcnscs in any work area 
Comments Racticc good personal hygienc always wash thoroughly a k r  using this matcrial Avold cnnsfanng i t  from your hands Lo 
p u r  mu& while eatlng dnnlong or smoking Do MI a& drink, or smoke in my mrk a'ca 
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SILVER 

Issued Apnl 1986 

I I Material Safety Data Sheet 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8855 ~ U U M U Y Y K ; ~  
I 

SECTION 1 MATERIAL IDENTIFICATION 20 

DEXRIPnON Elcwntllmctal @ HMIS 
H 1  
F O  
R O  
PPE * Not Fouod 

SILVER 

Ag. AxgmrUm, CAS U7440-224 

MANUFACTURER/SUPPLlER Avulabk from m y  suppkn 

MMMEKIS Photography products account for 30% of u d u s u l  conrumptlon. Additional 
usc) mcludc efectncd conductors, coins, sdwrwuc, and 

* ~ c c  r~t. a 

c 

SECTION 2. INGREDIENTS AND HAZARDS 96 HAZARD DATA 
srlver, A8 I 

TWA 001 mg/m3** 
-------------------- 

Ra4 Implant TD 2570 mg;kg I C-t (198586) ACGIH TLV for si lva  dust md fume 

** Cumnl(l985-86) ACGIH TLV for solublc silver compounds and OSHA 
exposurr h i t  

I I 
SECTION 3. PHYSICAL DATA 
Bo- Pomt 3833 6'F (21 12'C) S p ~ c l r i  G ~ W Y  (HS - I) 10 5 
Vapor-Ressure Not Found 
W W  SolubUy Iosoluble 

Evaporation Ralc Not Found 
V v  Dtnsiy (Au = 1 )  Not Found 

Meltlng Pomt 
Puccot VolWk by Volume 
Molecular Weight .. 107 87 

17a 4'F (961 9'0 
Hot Found 

Ducttk and malleable lustrous whilc urul 

SECTION 4. FIRE AND EX PLOSION D ATA I L O W E R  I UPPER 
Flash Point and Method I Autom~uon TemD I Flammabilrtv Limu In Au I N& I Not s -1 ---- I 

Not Fouod I Not Found I Not Found I Appkcrble I ApplKcrbk 
A m  N o n c o m b u u i i  

Usc proper exllnguirha for runouodiq T i  

1 None 
SECTION 5. REACTIVITY DATA 
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- 
SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 

SECTION 8 SPECIAL PROTECI'ION INFORMATION 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Srlver IS wdy stmd m bckcd Uburu or safer to pcveat ddt 

I 

c 
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SODIUM METAL 

Material Safety Data Sneet 
From Genium s Reference Collection 
Genium Publishing Corporation 

1145 CJUI n Sucec 
Schcnectadv. NY 15303 1836 USA 

SECTION 2. INGREDIENTS AND H m R D S  
Sodium Metal, CAS No 7440-23 5 
Sodium plus water yields sodium hydroxide (NaOH), h r n y  the CAS 
No 1310-73 2 and h e  NIOSH R T K S  No WB4900000 withtk following 
exposurc limiu 

_. . ~- _ _ _ _  _. ~ 

( i i R )  377 8855 GEmUYtU~Lis" "o  'Oat I Istiicd No\LLrnhLi I087 
SECTION 1 MATERIAL IDENTIFICATION 2d 

Mrterlol Name SODIUM METAL 

Description ( O r l g l n ~ U s e s )  
nuclear rcacbt coolant, reducing a p L  conductor In cables, and m organc splhtsis, nonglpc lighting for 
highways, radioactive forms in kaccr siudics and mcdicinc 

Prcpxcd indusmally m b m  cells and m Crttner cells Uwd ZI a dchydrulng rgcnr. 

HMlS 

% 
C8 100 

Other  Deslpnvtlons N m u m ,  Sodium, Sodium, Mcullrc. Na. NlOSH R7ECP No VY0686000, ti 1 

CAS No 7440 23 5 F I  R 2  

Flash Point and Method 
Flammable Solid 

R 2  1 NA 
PPG' s 4  Mrnufvcturer Contact your supplicr or disrnbutor Consul: the lalest cditlon of the Chemuulwerk 

Buyers Guide (Gcnium Rcf  73) for a list of supplicrs 

Autoigniuon Temperature Flammability Limits in Air Not Not ---_ - -  -- - - -------- - 
250 F (121'Q No1 Appl~ablc AppliC8blC Applicable 

ACGIH TLV, 1987 88 
Ceiling 1 LV 2 mgm' 

*SCCSCC~ R K I 

EXPOSURE LIVITS 
Element Sodium No Exmrure Limu 
Established 

NO Toxicity Dda is available for 
clement sodium, howcvcr IS 
Thyroxime, monosodium sal1 
D Rabbit Oral, TD, 15 mgkg 

OSHA PEL 
8 Hr TWA 2 mg/m' 
NIOSH REL 
1SMin Ceiling 2 mg/my 

Bolllng Polnt 1621 F (883 C) 
Water Solublllty Reuu Violently wilh Wllrr Molecular  Wclght 22 99 GramuMolc 
Speclflc Grsvlty (H,O 5 1) 0968 

N 3. P m I C A L  DATA 
Melt ing Polnt 208 F (98'C) 

pH* WIIU Solulran Alkaline (pH z7) 

Appearance and Odor MPlcablc (soft), silver-whir sold. o u d i w  rapidly m ur, wulrlre at m m  Ccmpmturc Odorlcsh 

Comments Solvent solubility sodium decomposes m alcohol, I: is insoluble m ethcr and benzene. and it dissolves in liquid ammonia IO 
produce a blue solution 

SECTION 4 F I R E  AND EXPLOSIO N DATA  ! L O W E R  UP= 

:T i ) ,  it will emit toxic fuks of &urn oxde,-whi& wtll feqt with warn Io pfoducc kit, hydrngcn gai and flammable vapors 

SECTION 5. REACTIVITY DA TA 
Sodium metal u not subk md m y  rcdily undergo violenl chemul chrngc mlhou: dcmnuron I: will me: vrokaly or explosively with 
WaW, and it reacts sponlaneously in  au Chemlcrl fnromprtlbllll les Sodium meLd ICIU vigorously orcxplouvcly wilh oxidiung 
Igeau The following motfnrls may cause m explosive rrrllon xds (hydrochbrtc wid. hydrogen fluon&. nitne ud [funungl. and 
bulfunc r i d ) ,  Ur, halides such u alum~num bronudc, m8gmium chlondc. alumnum fluorde. rnd mclcunc iodide, crpbon dioxide, 
unmnia, chlonnatd hydrocarbons, hydrogen pcmxdc, led oxide, phosphorus, potassium oxdcs, sulfur, sulfur dioxide, and eSPCCially 
vakr 
riokntrcruon with wa:cr will produce hydrogcn gas. Hrzrrdouq Products of Deeomposltion Sodium metal m y  release rhcsc 
DXY: fumct whcn dtfomposcd sodium oxidc, whsh can r c ~ t  with moisture or stcam u) produce kit, sodium hydmrldc (conosi~c), and 
lunmable hydrogen g u  
:ommen ts  This matcnal is dangerous whcn cxpoKd 00 IIY)IS:WC' Kccp I: dry rt8ll11mS 

Condlt lons  to Avoid Avoid exposing this mknal lo 81r or m01s:ulc It may ignrlc Spontacously if it IS exposcd Lo h i s t  a u  tu 
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SECTION 6. HEALTH HAZARD INFO RMATIOh 
Sodium mcul IS 001 hsted as a carcinogen by the MP. IARC, or OSHA 
Summary of Rlsks This malcnd is h u m f u l  or fIul Pswallomd, inhaled. or absorbed through the skm md mcou m c r n b ~  It 
u corrosive to shn and body (Issue lnhdauon may cause up r respinmy tact  unuuon. mflunmolos md pulrmo 
react violently md explosively on contact wirh wet ussue an&ncratc h a t  wirh resultmt c h c d  utd chamrl bums% elrccu of 
low dosage exposure ate usually fcvmibk after exposun has ended 
Exposure hooe re p""d Target  Or ans Eyes, skin, mucous membranes. respxatory (nc~ !rtmary Eon) &o md e e 
caotact Acute E l  ec ts  Sodium mufa c m s i v e  lo body usue  Alkaha penetntc the sku! slowly, thefefare the ex- of d m g e  
depcods 00 the m u o t  and d u r u m  of exposure It may UUK burns ukcnuons. rod ussue de- (necrosu IU fumes m highly 
lrnutlog Eye coow wdl UUK bums. con uncuvius, c-1 damage, ud conreal oprcirilcron wuh poaubk blrndnar Iohaluum ab 
dusts or fuma wiU c a w  rhonncss of break. headache. nausea and vomibng urd nose md rup old untrflon (paeumonrtu) If 
swallowed Uus matcnrl will cause severe pain, vomrting, dunher. and possible collapse Chro%fTrcts This nmmd my uur 
chronic dcnnatlus, mucous membrane irnution. a d  lung damage Cmouve effccu may mull in permraarl rmpurmclu 
F I R S T  AID Eye Contact Flush eyes, includlng under the c lids, pmmprly rad entl with len ofnmoing water for 15 
mnum Skln Contact  Rcmovc sodium mtrl-conluninaed cgthing immcdiatrly badthe dfcd a m  with rmld soap md wr(a 
unul all the chemical is nmovcd ln case of chemcal bum, urn1 u rndiutcd lohalatlon Remove vrum lo h h  mr If he IS not 
halhing give h m  8mficial mpinuon, mfcnbly mouth to mouth If hathing u difriull, give hunoxygcn Iogertlon If 
swallowed and vimm u conscious, pivc\im w-r or mlk Never give m t h q  by mouth to mmac who u ull~oosc10us 
Comments Sodium wul rcacb with mosturn to form sodium hydrou&, whuh u a sevae eye, skirr, rad mucous mcmbnnc unmt 
EX~OSUK Lo his may uusc pamoncnt eye urd sku, damage 

GET MEDICAL HELP (IS PLANT, PARAMEDIC, COMHUNITY)  FOR ALL EXPOSURES Seek prompt 
medlcal asslstancr for further  treatment,  observrtlon, and support after nnt ald 

-c It m y  
Medlcal Condltlons A i  ravated by Lon T e r m  

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SpllllLeak Do not touch spilled a u m  metal Shut off ignimn sources Do not let w U a  QO spilled muend or rnude m n a l  s 
coo~laer because of h e  dmger of vwrlent rad explosive rcuuons Shovel small dry sprllt mto a clan, dry amtMa ad cover IL Werr 
an SCBA and heavy c h e m u l - ~ s i s w t  gloves 
Wrste  Dlsposal Do no1 dilute a spdl with lrquid of dispose of it down my open h n  or lcwcr Con=( your suppher or a 11unse.d 
convIctor for recommendations Follow Federal. $we, md local rcgulauons 
OSHA Deslgnatlons 
Au  Coaumnant (29 CFR 1910 loo0 Subput 2) No1 Luted 
EPA Deslgnatloos (40 CFR 302 4 )  
RCRA Huudous Waste, No DO03 (Rcactwity) 
C E R C U  Hazardous Subsunce, Repruble Quaotity 10 lbt (4 54 kg) 
Comments C E R C U  R a n g ,  (Scale @3) Hulth 3, Fm 1, Ructlvity 2, Pasirkace 3 

SEC TION 8. SPECIAL PROTECTION I NFORMATION 
Goggles Follow the eye and face proctctlon guidclmes of 29 CFR 1910 133 Wcarchelmcal splash-pmof rad dwt-rrrutmt safety 
goggies and'or faccshicld with appmvcd safety glwes to prcvent eye and frce contact That is a p,ccaud for vrolent rpaftcnng when 
using sodium mlal Gloves Wear gpropnate, huvyduty, chcm#al rcustmt gloves Resplratar Whm lugh levels of sodium 
wul duss fume or sodium hydroxlde my exist. wear the wlfanuined kahq lpprranis dembcd in sec(r0n 4 Other Wear 
prolatlvc chemcal rcsiswt apron boob. ud other appropnate prokcuve clorlung Veotllatlon UK sodium awd ooly under a 
chcmcal fume hood, under localized vencllauon, or whem general diluwn venllluroo u depuatc 
Safe!) Statloos Make eyewash stations washing facilities, and safety showen avulablc m ucas of UK $ad hraalq becruse rodturn 
wul ~f conosivc to eyes md body ussue 
Coolrmloaled Equlpment Conuft lenses pow a spaial hazard, soft lenses m y  absorb ununu, cad rU lenses concentme thrm 
Pulicles m a y  cling to contact lenscq, causing m e a l  injury 
Comments Racucc cffatrve peMnal hygiene Keep thu matcnrl offof yourcbthec and eqwpmcnt. Awnd &mfemng Uus mlcnrl 
from hands lo mouth wh le u l m g ,  dnnhng. or rmokmg Do MI smoke, cat, or dnak m my llpmcdule work Avod all contact wilh 
sodium meul 
SECTION 9. SPECIAL PRECAUTIO NS AND COMMENTS 
Storage 5egregatlon %re sodium mu1 awry from mums of he& ignr~aq w-, rad 0 t h  hquidr &xe rL r w q  fmm oudrpw 
Special Handl lnglStonge RoreEt c o o U i m  yuaR p h y s d  d u n y c  slm lhrs a u & d  10 
almosphcrr such as nitmge Q in oaphlha or a similar liquid that doer not conlain waer or k c  o x y p  (e& d odt kaowm, or ocher 
lqud hydrocarbons) N e w  dore sadum mal 4 r  Wgetwed hyfraobonr such as F d ,  mclbyknc chloride, ar l,l.l*chlO- 
methane T h e  storage mcdia u itself a hazard, handle it appropnarly An uolatcd, well-veaulUcd. fm-mPtmU burldm u fccommcrdd 
for large quanury storage Do 001 store it whcrr autonuuc spnnklcrs arc pnrent or whcrr W8(a 01 stam u avulrbk h w d e  
enough heat in the storage uca lo keep m u n d  sufficiently dry from coodensrtmg mouturt. h v d t  q p &  h cxhoguillhcn fa the 
storage area. Warn conurmnahon of swage  tanks, reactor wsScb. ctc , must k rrupubruly rvoldcd U rll cor0 Comments In 
absence of wawr oxygen, or halides, sodium metal IS safe to handle Remove only thU unounlof matcnd immedruCly d e d  htm 
storage area Use a mcul containm wilh trghlly fWng lid for transprt- Warnlng Sodium wUl u a highly lruEhvc malmal md q m  
a susuincd, anscicnuous effofl b all who work with it for ils safe use 
Transportatlon Data (49 CF x 172 101-2) 
DOT Hazard Class Flammable Solid 

CaIUks vnda an Wrt 

D O T  ID No UN1428 
fM0 C1.rr. 4 3 

DOT qhlpplng Name Sodium Metal 
DOT Label Flammable Solid, Dangerous When Wet IMO Label h g c r o u s w h c n  Wet 
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Occupational Health Guideline for 
Soluble Barium Compounds (as Barium) 

INTRODUCTION PERMISSIBLE EXPOSURE LIMIT (PEL) 
Thts guidelme 1s mtended as a source of mfonnation for 
employees, employers, physlclans, lndustnal hygtenists, 
and other occupa&onal health professionals who amy 
have a need for such mfonnation It does not attempt to 
present all data, rather, it presents pertment informahon 
and data m summary form 

The Current OSHA standard for soluble banum com- 
pounds u 0 5 mdhgram of soluble h u m  compounds 
per cubic meter of au (muma) averaged over an eight- 
hour work slvft 

HEALTH HAZARD INFORMATION 
I 

APPLICABILITY 
The general guidelmcs c a n w e d  m thu document 
apply to all soluble banum compounds Physical and 
chermcal properties of several specific compounds are 
prowded for illustrative purposes 

SUBSTANCE IDENTIFICATION 

Barium nitrate 
Formula Ba(N0a)r 

Appearance and odor Odorless white solid 
Synonyms None 

Barium oxide 
Formula BaO 
Synonyms None 
Appearance and odor Odorless whrte solid 

Barium carbonate 
Formula BaCOa 
Synonyms None 
Appearance and odor Odorless whte solid 

Barium chloride 
Formula BaClr 
Synonyms None 
Appearance and odor Odorless white solid 

Router of exporarc 
Soluble b u m  compounds can affect the body if they 
are d e d  or i f  they come in contact wth  the eyes or 
skm They can also affect the body if they are swal- 
lowed 

Enccboforerex~ure 
I Short-tern Exposure Soluble banum compounds may 
cause l d  untaOon of the eyes, nose, throat, bronchial 
tubes, and slua Soluble banum compounds may also 
cause severe stomach puns, slow pulse rate, vregular 
heart beat, M p g  of the eus, drzPnes, convuhons, 
and muscle spasms Death may occur 
2 Lvng-tmn &pasum. None known 
3 Reporting Signs and Symptoms. A physician should be 
contacted if anyone develops any signs or symptoms 
and suspects that they are caused by exposure to soluble 
banwn compounds 

Recommended medical surrcibce 
The followmg medical procedures should be made 
avadable to each employee who 1s exposed to soluble 
banum compounds at potentially hazardous levels 
I Inatrcrl Mdical  Erraminatwn. 

-A complete b t o r y  and physical examination The 
purpose 1 to detect precxlstmg condihons that might 
place the exposed employee at increased nsk, and to 
establish a basehe for future health momtonng Exami- 
nahon of the heart, lungs, and nervous system should be 
stressed The s h  should be examined for evidence of 
chronic dtsorden 

-14" x 17" chest roentgenogram Soluble banum 
compounds cause human lung damage Surveillance of 
the lungs IS indicated 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achieving an effective occupational health program However, they may not be sufficient to achieve Compliance 

with all requirements of OSHA regulations 

I 
U S DEPARTMENT OF HEALTH AND HUMAN SERVICES U S DEPARTMENT OF LABOR 

~~ 

Public Health Service Centers for Rwase Control 
National Institute for Occupatonal Safety and Health 

Occupational Safety and Health Administraton 
I 
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in neutral 008 to 0 1 M solution on rabbit eyes by 
injection into the cornea or by dropping for 10 minutes 
on the eye after the corneal epithelium was removed to 
facilitate penetration ” Grant states that “both the onde 
and hydroxlde are capable of causmg Severe alkali burns 
of the eye, similar to those produced by calclum hy- 
droxide ’* 

a 
MONITORING AND MEASUREMENT 
PROCEDURES 

General 
Measurements to detemne employe exposure are best 
taken so that the average eight-hour exposure IS based 
on a smgle eight-hour sample or on two four-hour 
samples Several short-tune lnterval samples (up to 30 
minutes) may also be used to deterrmne the average 
exposure level Air samples should be taken m the 
employee’s breathing zone (at that would most nearly 
represent that inhaled by the employee) 
Method 

Sampling and analyses may be performed by collection 
on a cellulose membrane filter followed by leaching in 

hot water, solution of sample in acid, and analysis in an 
atomic absorption spectrophotometer An analytical 
method for soluble banum compounds is in the NIOSH 
Manual of Ana/ytJcaf Methuds, 2nd Ed, Vol 3, 1977, 
available from the Government Pnnting Office, Wash- 
ington, D C 20402 (GPO No 017-033-06261-4) e 
RESPIRATORS 

Good industnal hygiene practices recommend that 
engineenng controls be used to reduce environmental 
concentrations to the permissible exposure level How- 
ever, there are some exceptions where respirators may 
be used to control exposure Respirators may be used 
when engineenng and work practice controls are not 
technically feasible, when such controls are in the 
proccss of being installed, or when they fad and need to 
be supplemented Respirators may also be used for 
operations which rquue entry into tanks or closed 
vessels, and in emergency situations If the use of 
respirators is neoessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce- 
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health 

In addition to respirator selection, a complete respira- 
tory protection program should be instituted which 
includes regular training, maintenance, inspection, 
cleaning, and evaluation 

necessary to prevent repeated or prolonged skin conlait 
with banum carbonate, banum chlonde, banum nitrate 
or liquids contaimng these compounds 

Employees should be provided with and required to 
Use mpervrous clothmg, gloves, face shields (eight-inch 
-urn), and other appropnate protective clothing 
n v  to prevent slun contact with banum oxlde or 
liquids contatrung barturn omde, where shn contact 
may occur 

If employees’ clothmg has had any possibdity of 
bemg contammated wth banum carbonate, banum 
chlondc, banum mtratc, banum oxrde, or hquids con- 
trunrng these compounds, employees should change into 
uncontatntnated clotlung before leavmg the work prem- 

Clothmg contammated wth banum ‘carbonate, 
banum chlonde, banum rutrate, or banum omde should 
be placed rn closed contamers for storage untd it can be 
discarded or untd provwon IS made for the removal of 
contrunrnslnt from the clotlung If the c l o t h g  IS to be 
laundered or otherwlse cleaned to remove the contami- 
nant, the person performmg the operation should be 
informed of contammant’s hazardous properties 

Where exposure of an employee’s body to banum 
oxide or liquids contamng banum oxide may occur, 
facilities for quick drenchmg of the body should be 
provided wthm the Immediate work area for emergen- 
CY 

Non-unperwous clotlung whch becomes contami- 
nated wth banum carbonate, banum chlonde, banum 
rutrate, or ban- omde should be removed promptly 
and not reworn until the contaminant is removed from 
the clothing 

Employees should be provided with and required to 
use dust- and splash-proof safety goggles where there is 

any possibility of banum oxide or liquids containing 
banum oxlde contacting the eyes 

Employees should be provided with and required to 
use dust- and splash-proof safety goggles where barium 
carbonate, banum chlonde, banum nitrate, or liquids 
contrumng these compounds may contact the eyes 

Where there IS any possibility that employees’ eyes 
may be exposed to h u m  oxide or liqmds contaming 
banum oxrde, an eye-wash fountam should be provided 
within the immediate work area for emergency use 

, 

lses 

SANITATION 

Workers subject to skin contact with barium oxide or 
liquids containing banum oxide should wash any areas 
of the body which may have contacted barium oxide at 
the end of each work day 

Skin that becomes contaminated with barium carbon 
ate, banum chlonde, or banum nitrate should be 
promptly washed or showered to remove any contami- 
nant In the case of banum carbonate, employees should 
use soap Or mild detergent and Water for WashlW 
purposes 

PERSONAL PROTECTIVE EQUIPMENT 
Employees should be provided with and required to 

use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropnate protective clothing 

! 0 
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SlunExposure 
If solutions of barium compounds get on the skm, 
unmcdiately flush the contammated skm with water If 
solutlons of banum compounds soak through the cloth- 0 ing, remove the clothmg unmedutely and flush the shn 
wth water If imtation perssts after washmg, get 
medical attention 

Bnmthmg 
If a person breathes m large amounts of soluble banum 
compounds, move the exposed person to fresh a r  at 
once If breathrng has stopped, perform artificial respi- 
ratron Keep the *ffected person warm and at rest Get 
medical attentron as soon as possible 

sllrllowing 
when soluble banum compounds have been swallowcd 
and the person IS conscious, g ~ v e  the person large 
quantrtles of water lmmedutely After the water has 
been swallowed, try to get the person to vomt by 
havtng hlm touch the back of hts throat wth ~IIS fmger 
Do not make an unconscious person vomit Get medical 
attention mmcdutely 

Racue 
Move the affected person from the hazardous exposure 
If the exposed person has been overcome, notify some 
one else and put mto effect the estabhshed emergency 
rescue procedures Do not become a casualty Under- 
stand the f d t y ’ s  emergency rescue procedures and 
know the locatrons of rescue eqlupment before the need . .  a -  
SPILL AND DISPOSAL PROCEDURES 

Persons not weanng protective equipment and cloth- 
ing should be restncted from areas of splIIs untd cleanup 
has been completed 

If soluble banum compounds are spdled, the follow- 
ing steps should be taken 
1 Ventdate area of spdl 
2 Collect spdld m a t e d  m the most convment and 
safe manner and deposit rn scaled contuners for recla- 
matron or for dlsposrl m a sccurcd spltary landfdl 
Liqluds contammg soluble banum compounds should 
be absorbed m verrmculite, dry sand, earth, or a sudar 
m a t e d  

Waste dlsposrrl method 
Soluble banum compounds may be dlsposed of M sealed 
containers in a secured sanitary landfill 
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Occupational Health Guideline for 
Soluble Barium Compounds (as Barium) 

INTRODUCTION 
lhs guidehe IS mtended as a source of mfonnahon for 
employees, employers, physlcms, mdustnal hygenuts, 
and other occupat~onal health professrods who may 
have a need for such m f o m h o n  It d o e  not attempt to 
precnt all data, rather, it presents pertrnent m f o m b o n  
and data m summary form 

APPLICABILITY 
The general guidelmes contamed m t h s  document 
apply to all soluble banum compounds Physlcal and 
chemical properties of several specific compounds are 
prowded for tllustrative purposes 

SUBSTANCE IDENTIFICATION 

Barium nitrate 
Formula Ba(NO& 
Synonyms None 
Appearance and odor Odorless whte solid 

Barium oxide 
Formula BaO 
Synonyms None 
Appearance and odor Odorless whte sohd 

Barium carbonate 
Formula BaCOI 
Synonyms None 
Appearance and odor Odorless whte solid 

Barium chloride 
Formula BaClt 
Synonyms None 
Appearance and odor Odorless white solid 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for soluble h u m  com- 
pounds w 0 5 mdhgram of soluble banum compounds 
per cubic meter of UT (mg/ma) averaged over an eight- 
hour work shift. L 

HEALTH HAZARD INFORMATION 
Roataofuporruc 

Soluble b.num compounds can affect the body if they 
are tnhrled or if they come m contact with the eyes or 
Slun They c ~ 1  rlso rffect the body if they BTC swal- 
lowed 

Enecb of overexpodun 
I S h H - t m n  Exparum. Soluble banum compounds may 
cause l d  untatlon of the eyes, nose, throat, bronchd 
tubes, and rlun Soluble banum compounds may also 
cruse were stomach puns, slow pulse rate, yregulsr 
heut  but, Mgmg of the eus, drzuncss, convulsions, 
and mwcle spasms Death may occur 
2. Long-&nn Exposurn None known 
3 Reportrng Signs and Symptoms. A physician should be 
contacted d anyone develops any signs or symptoms 
and suspects that they are caused by exposure to soluble 
banum compounds 

Rccommeadedmedidnvreillrnce 
The followmg medical procedures should be made 
avdable to each employee who IS exposed to soluble 
banum compounds at potentully hazardous levels 
I Initrcrl Medical Examinutzon. 

-A complete hstory and physical examination The 
purpose w to detect precxwtmg condihons that might 
place the exposed employee at mcreased nsk, and to 
establwh I baselme for future health monitonng Exami- 
nahon of the heart, lungs, and nervous system should be 
strcssed The skin should be exammed for ewdence of 
chronic dlsorders 

-14” x 17” chest roentgenogram Soluble banum 
compounds cause human lung damage Surveillance of 
the lungs IS mdicated 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achieving an effective occupational health program However they may not be sufficient to achieve Compliance 

with all requirements of OSHA regulations 

U S DEPARTMENT OF HEALTH AN0 HUMAN SERVICES 
Public Health Service Centers for Disease Control 
Natlonal Institute for Occupational Safety and Health 

U S. DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 
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-n C and FEC (1  sec) Soluble banum compounds 
are respirator\ irntants Persons with impaired pulmon 
ary function may be at increased nsk from exposure 
Penodic surveillance is indicated 

-Electrocardiogram Banum compounds may cause e rdiac arrhythmias and may have a dlrect effect on the 
cardiac muscle Penodic surveillance of the heart is 
mdicatcd 
2 Penodic Medical Examinatron The aforementioned 
medical examinations should be repeated on an annual 
basis, except that an x-ray IS necess~fy only when 
mdicated by the results of  pulmonary funcuon testing, 
or by signs and symptoms of respuatory disease 

summary of toxicology 
Soluble banum salts cause severe gastroentenm and 
systemic effects by ingestion Intravenous mjecuon of 
banum compounds m annals causes a strong, pro- 
longed stimulation of  muscle resulting in hyperpenstal- 
sis, bladder contraction, vasoconstnctlon, and irregular 
contraction of the heart followed by arrest in systole 
Animals also exhibit stimulation of the central nervous 
system followed by paralysis Ingestion of banum car- 
bonate by humans causes gastrocntentis, muscular pa- 
ralysis, slow pulse rate, extrasystoles, and hypokalemia 
Heavy industnal exposure to dusts of banum sulfate or 
banum oxides may produce a benign pneumoconiosls, 
termed bantosis It results m no unparment of ventda- 
tory function, although signs of  mdd bronchd vntation 
may occur Charactenstic x-ray changes are those of 
mall, dense, circumscnbed nodules evenly drstnbuted a hroughout the lung fields, reflecting the radio-opacity 

of  the banum dust Bronchial irntation has been report- 
ed from the inhalation of banum carbonate dust Banum 
hydroxide and banum oxide are strongly alkaline in 

aqueous solution, causing Severe bums of the eye and 
irntation of the skm 

CHEMICAL AND PHYSICAL PROPERTIES 
Physical data-Bonum nitrate 
1 Molecular weight 261 4 
2 Boiling point (760 mm Hg) Greater than 592 C 

3 Specific gravity (water = 1) 3 24 
4 Vapor density (ar = 1 at boiling pomt of banum 

5 Melting point 592 C (1098 F) 
6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubility in water, gA00 g water at 20 C (68 F) 

9 2  
8 Evaporation rate (butyl acetate = I) Not applica- 

ble 
Physical dah-Banum oxide 
1 Molecular weight 153 3 
2 Boiling point (760 mm Hg) 2000 C (3632 F) 
3 Specific gravity (water = 1) 5 72 0 4 Vapor density (air = 1 at boiling point of banum 

(greater than 1098 F) (decomposes) 

nitrate) Not applicable 

oxide) Not applicable 
5 Melting point 1921 C (3490 F) 

6 kapor pressure at 20 C (68 F) Essentiallb zero 
7 Solublllt) in water, g/lOO g water at 20 C (68 F) 

Reacts 
8 Evaporation rate (butyl acetate = 1) Not applica- 

ble 
Phydcrrl &h-BUi~m Cvbomte 
1 Molecular weight 197 3 
2 Boding point (760 mm Hg) 1300 C (2372 F) 

3 Specific grawty (water = 1) 4 25 
4 Vapor density (mr = 1 at bodrag pomt of  banum 

5 Meltlng pomt Dtcomposes at 1300 C (2372 F) 
6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubdity ra water, g/lW g water at 20 C (68 F) 

0 0022 
8 Evaporabon rate (’butyl acetate = 1) Not applica- 

ble 

(d-mposes) 

carbonate) Not applicable 

Physical d.ta-BlVi~m ChIaridC 
1 Molecular weight 208 3 
2 Boding point (760 mm Hg) 1560 C (2840 F) 
3 Specific grawty (water = 1) 3 86 
4 Vapor density (au = 1 at botlmg point of banum 

5 Melting point 963 C (1765 F) 
6 Vapor pressure at 20 C (68 F) Essentially zero 
7 Solubility m water, g/lW g water at 20 C (68 F) 

36 
8 Evaporauon rate (’butyl acetate = 1) Not applica- 

ble 
R d r i t y  
1 Conditions contnbutmg to uwtability For banum 

nitrate, elevated temperatures may cause melting and 
decomposition, for the other compounds, none hazard- 

2 Incompatibilities Contact of banum oxide with 
water, carbon dioxide, or hydrogen sulfide may cause 
fires and explosions Contact of banum carbonate with 
acids causes formation of carbon dioxide gas that may 
cause suffocation in enclosed spaces Contact of banum 
nitrate with organic matter and combustible matenals 
may cause fires and explosions 
3 Hazardous decomposltion products TOXIC gascs 

and vapors (such as oxrdes of mtrogen and carbon 
monoxide) may be released m a fue mvolving banum 
nitrate 

Flammability 

chlonde) Not applicable 

ous 

4 Special precautions None 

1 Flash point Not applicable 
2 Autoignition temperature For banum nitrate, data 

not avadable, for the the other compounds, not applica- 
ble 

3 Flammable limits in am, % by volume Not apph- 
cable 

4 Extinguishant Large amounts of water should be 
used on adjacent fires 

Warning properties 
According to Grant, barium chionde causes “consider- 
able intis, which subsides in a few days” when “tested 
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in neutral 008 to 0 1 U solution on rabbit eyes by 
injection into the cornea or by dropping for 10 minutes 
on the eye after the corneal epithelium was removed to 
facilitate penetration ” Grant states that “both the oude 
and hydroxide are capable of causmg Severe alkali bums 
of the eye, similar to those produced by calcium hy- 
droxide ’* 

0 
MONITORING AND MEASUREMENT 
PROCEDURES 

General 
Measurements to determine employee exposure are b u t  
taken so that the average eight-hour exposure IS bued 
on a srngle eight-hour sample or oa two four-hour 
samples Several short-tune mtervd srmples (up to 30 
mnutes) may also be used to deterrmne the a v m g e  
exposure level AK samples should be taken m the 
employee’s breathing zone (au that would most nearly 
represent that inhaled by the employee) 

Method 
Sampling and analyses may be performed by collection 
on a cellulose membrane filter followed by leaching in 

hot water, solution of sample in acid, and analysis in an 
atomic absorption spectrophotometer An analytical 
method for soluble banum compounds is in the NIOSH 
Manual of Anafytical Methods, 2nd Ed, Vol 3, 1977, 
available from the Government Pnnting Ofice, Wash- 
ington, D C 20402 (GPO No 017-033-00261-4) a - 
RESPIRATORS 

Good industnal hygiene practices recommend that 
engineenng controls be used to reduce environmental 
concentrations to the permsable exposure level How- 
ever, there are some exceptions where respuators may 
be used to control exposure Respirators may be used 
when engineenng and work pracuce coatrols are not 
technically feasible, when such controls ue m the 
process of being installed, or whenthey fad and need to 
be supplemented Respirators may dso be used for 
operations which r q u u e  entry mto tanks or closed 
vessels, and in emergency situations If the use of 
respirators is necessluy, the only respirators pernutted 
are those that have been approved by the Mine Safety 
and Health Adrmnwtrauon (formerly Mining Enforce- 
ment and Safety Admimstration) or by the National 
Institute for Occupatlonal Safety and Health 

In addition to respirator selection, a complete respira- 
tory protection program should be instituted which 
includes regular trarning, muntenance, inspection, 
cleaning, and evaluation 

PERSONAL PROTECTIVE EQUIPMENT 0 Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropnate protective clothing 

5.ptomb.r lS78 - 

necessary to prevent repeated or prolonged skln contact 
with banum carbonate, banum chlonde, banum nitrate, 
or liquids c o n W n g  these compounds 

Employees should be provided with and required to 
use impervious clothmg, gloves. face shields (eight-inch 
m u m ) ,  and other appropnate protective clothing 
necessary to prevent slun contact with banum oxide or 
liquids contrumg banum omde, where shn contact 
may occur 

If employees’ clothng has had any possibility of 
bemg coatammated with bmum carbonate, banum 
chlonde, brnum mtnte, banum oxide, or liquids con- 
turrylg these compounds, employees should change into 
mantammated clothurg before leaving the work prem- 

Clothmg contammated w t h  h u m  carbonate, 
banum chlonde, banum rutrate, or banum oxide should 
be placed m closed contaurm for storage until it can be 
dscarded or untd provwoa IS made for the removal o f  
contlrmnrnt from the clothmg If the clothing IS to be 
laundered or otherwise cleaned to remove the contami- 
nant, the penon perfomg the operation should be 
informed of contaminant’s hazardous properties 

Where exposure of an employee’s body to banum 
oxide or Iiqmds c o n w n g  barrum oxide may occur, 
facdities for quick dnnchmg o f  the body should be 
provided wthm the unmedmte work area for emergen- 
CY use 

Noa-mperwous clothmg whch becomes contami- 
aated w t h  brnum cubonate, banurn chlonde, banum 
mtrate, or brnum oude should be removed promptly 
and not reworn untll the contaminant is removed from 
the clothing 

Employees should be provided with and required to 
we dust- and splash-proof safety goggles where there is 
any p s i b d i t y  of banum oxide or liquids containing 
banum omde contacting the eyes 

Employees should be provided with and required to 
use dust- and splash-proof safety goggles where banum 
carbonate, banum chlonde, banurn nitrate, or liquids 
c0n-g these compounds may contact the eyes 

Where there IS any posabhty that employm’ eyes 
may be exposed to h u m  omde or liquids containing 
bmum oxlde, an eye-wash fountan should be provided 
within the immediate work area for emergency use 

Ised) 

SANITATION 

Workers subject to skin contact with banum oxide or 
liquids containing barium oxide should wash any areas 
of the body which may have contacted barium oxide at 
the end of each work day 

Skin that becomes contaminated with barium carbon- 
ate, banum chlonde, or banum nitrate should be 
promptly washed or showered to remove any contami- 
nant In the case of banum carbonate, employees should 
use soap or mild detergent and water for washing 
purposes 
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Skin that becomes contaminated with banum oxide 
should be promptly washed or showered to remove any 
barium oxide from the skin after all obvious amounts of 
banum oxide have been removed by other means (e g , 

y use of oil or vaseline) Employees who are being 
burned by barium oxide should immediately utilize 
quick drenching facilities without first removing banum 
oxide by other means 

Eating and smoking should not be permitted 111 areas 
where solid banum carbonate, banum chlonde, banum 
nitrate, or banum oxide, or liquids contaming these 
compounds are handled, processed, or stored 

Employees who handle banum carbonate, banum 
chlonde, banum nitrate, banum oxide, or liquids con- 
taining these compounds should wash their hands thor- 
oughly before eating, smoking, or using toilet facilities 
In  the case o f  banum carbonate, employees should use 
soap or mild detergent and water for washing purposes 

0. 

COMMON OPERATIONS AND CONTROLS 

The followmg list includes some common operations in 
which exposure to soluble banum compounds may 
occur and control methods which may be effective m 

I 
I each case 

Operation 

Manufacture and 
distribution of soluble 
bartum cornpounds 

Use in manufacture of 
pressed and blown 
glassware and flint and 
crown optical glass, 
manufacture of ceramic 
products, use in 
electronics industry in 
manufacture of 
magnets, vacuum 
tubes, cathodes, x-ray 
fluorescent screens, TV 
picture tubes, and dry 
cell depolarizers 

Use in manufacture of 
photographic papers, 
dyes, and chemicals 

Use as pesticides, 
rodenticides, and 
disinfectants, use in 

explosives, matches, 
nd pyrotechnics as 

igniter compositions 
and fireworks 

*manufacture of 

Controls 

Process enclosure, 
local exhaust ventilation 

Process enclosure, 
local exhaust ventilation 

Process enclosure, 
local exhaust ventilation 

Process enclosure, 
local exhaust ventilation 

Operation 

Use as an addwe in 
manufacture of grease, 
and manufacture of 
lubncattng oils, use in 
refining of vegetable 
and animal oils 

Use in case-hardening 
of steel in metallurgy, in 
welding aluminum, in 
electroplattng, and in 
aluminum and sodium 
refining 

U s e  in water treatment 
and boiler compounds 
for softening water; use 
as catalysts, a n a w l  
reagents, and puwng 
agents 

Use for treatment of 
texttles, leather, and 
rubber; use in 
manufacture of paper 
and cellulose as a 
bleaching agent, use in 
manufacture of 
pigments, colors, and 
lakes 

Use as a depllatory in 
processing of hides, as 
a fire-proof and 
extinguishing agent, in 
embalming, in sugar 
refining, in gas and 
solvent dtylng, in 
marble subsmes, in 
valve manufacture, and 
as a smoke 
suppressant in diesel 
fuels 

Use in manufacture of 
pigments, pants, 
enamels, and pnnting 
inks 

Controls 

Process enclosure, 
local exhaust ventilation 

Process enclosure, 
local exhaust ventilatton 

Process enclosure, 
local exhaust ventilahon 

Process enclosure, 
local exhaust ventilation 

Process enclosure, 
local exhaust ventilation 

Process enclosure, 
local exhaust ventilation 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, mstitute first a d  proce- 
dures and send for first mud or medical assistance 
* EyeErposure 
If solutions of banum compounds get into the eyes, 
wash eyes immediately w t h  large amounts of water, 
lifting the lower and upper lids occasionally Get medi- 
cal attention immcdlately Contact lenses should not be 
worn when working with these chermcals 
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SlunExposure 
If solubons of banum compounds get on the slun, 
unmediately flush the contammated dun with water If 
soluttons of  banum compounds soak through the cloth- 
mg, remove the clothmg immedmtely and flush the slun 
wth water I f  untation perslsts after washing, get 
medical attentton 

Breathrag 
If a person breathes m large amounts of soluble banum 
compounds, move the exposed person to fresh ~ L T  at 
once If breathmg has stopped, perform artificial respi- 
rabon Keep the affected person warm and at rest Get 
medical attenuon as soon as possible 

swallowing 
When soluble banum compounds have been swallowed 
and the person IS consc~ous, gve  the person large 
quantities of water Mmedlately After the water has 
been swallowed, try to get the person to vomtt by 
havmg hm touch the back of   IS throat wth hts fmger 
Do not make an unconscious person vomit Get medical 
attentton unmedlately 

Rescue 
Move the affected person from the hazardous exposure 
If the exposed person has been overcome, notify some- 
one else and put mto effect the established emergency 
rescue procedures Do not become a casualty Under- 
stand the facdity’s emergency rescue procedures and 
know the locat~ons of rescue eqrupment before the need 

@ 

, 

anses 

0 SPILL AND DISPOSAL PROCEDURES 
Persons not wcanng protective equipment and cloth- 

mg should be restncted from areas of spills untd cleanup 
has been completed 

If soluble banum compounds are sptlled, the follow- 
mg steps should be taken 
1 Ventilate area of spdl 
2 Collect sptlled matenal 111 the most convement and 
safe manner and deposit in scaled contatners for recla- 
mahon or for dtsposal 111 a secured wtary landfill 
Liquids contamng soluble banum compounds should 
be absorbed m verrmculite, dry sand, earth, or a s m h r  
matenal 

Waste dtsposal method 
Soluble banum compounds may be disposed of  m sealed 
containers in a secured sanitary landfill 

Soptombor 1976 
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RESPIRATORY PROTECTION FOR SOLUBLE BARIUM COMPOUNDS (AS BARIUM) 

Condition Minimum Respiratory Protection. 
Required Above 0 5 mg/ml 

Particulate Concentration 

2 5 mg/m3 or less 

0 
Any dust and mist respirator, except single-use '* 

5 mg/mJ or less Any dust and mist respirator, except single-use or quarter-mask respirator 

Any fume respirator or high efficiency particulate filter respirator 

Any supplied-air respirator 

Any self-contained breathing apparatus 

25 mg/mJ or less A high efficiency partrculate filter respirator with a full facepiece 

Any supplied-air respirator with a full facepiece, helmet, or hood 

Any self-contained breathing apparatus with a full facepiece 

A Type C supplied-air respirator operated in pressure-dernand or other positive 
pressure mode or with a full facepiece, helmet, or hood operated in continuous- 
flow mode 

A powered air-purifying respirator with a high efficiency partrculate filter 

Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode 

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positive pressure or continu- 
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other positive pressure mode 

250 mg/m3 or less 

I 

reater than 250 mg/ms or e entry and escape from 
unknown concentrations 

Fire Fighting Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode 

A high efficiency particulate filter respirator 

Any escape self-contained breathing apparatus 

Escape 

'Only NIOSH-approved or MSHA-approved equipment should be used 

''If eye irritation occurs, full-facepiece respiratory protective equipment should be used 
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Woodward~Clyde Consultants 

Physical/Chemid Charactenstxs 
Vapor pressure 
Solubility ut water 
Speclfrc gravlty 
Evaporation rate 
Atomic weight 
Freeung pomt 
B o h g  pornt 
Appearance 
Odor 

Physical Hazards 
Flre 

Explosion 
Reactivrty 

Health Hazards 
Signs/symptorns of exposure 
Medical conditions aggravated 
Prmary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcinogen’ 

STRONTIUM 
MSDS/HAZCOM INFORMATION 

10 mm at 898.F 
nf 
nf 
nf 
87 62 
nf 
1366.F 
Sdvery whte metal 
nf 

H i g h ,  i g n i t e s  
spontaneously wth as 
Moderate, ln dust form 
nf 

nf 
nf 
Inhalation and mgestion 
No OSHA PEL for this 
substance 

No ACGIH TLV for this 
substance 

Yes 

Safe Handling Precaution nf 

Control Measures/Speual Protection nf 

Spill Measures nf 

Special Precautions nf 

Other Information nf 

NOTE “nf“ indicates that no lnformation was found beyond that already presented 

(a002 120 39)(A?TCH 8)(03/29/W) 
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1.1,2,2-IETRACHLOROETHANE 
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Material Safety Data Sheet 
from Genium's Reference Collection 

Gemum Publishing Corporauon 
1145Catal Stnet 

QENIUY WWtnUK) tom 
0 Schenectady, NY 1EO3-1836 USA 

(518) 377-8855 
SECTION 1. MATERIAL IDENTIFICATION 
Material N8me 1,1,23-TElXACHLOROETHANE 
Dcrcrfptioa ( O r i g i ~ u s )  Used as a solvent pnmanly for clcramg and C X ~ C I I O O  procedures rod u a chermcal 
m t e d i u C  m the mMuf8CtUre Of trichloroethylene and t e t r a ~ h l ~ ~ t h y l e o e ,  lod 8s an m r f p  rugept by textile 
mrnufvauas m polymer c h u r c ~ n u r r o o  teas 

Otbrr DrdgNtlons. Acetylene Tetnchlondc, vm-lemchbroethrae, C H C l p q ,  CAS No 0079-34-5 

E ~ s '  Gurdr (Genr~m rrf 73) fot 8 ku Of r ~ p ~ l r a t  

Genlum 

R 1  

s -  

)IMIS 
H 2  
F O  1 4  
R O  
P F W  .I 

Minufrcturer Cont8ct your supplier or dS0rbuW Coasult the l a s t  ediua of tbe Chucdweek 

*Seesect 8 - 
SECTION 2. INGREDIENTS AND HAZARDS 1 %  I EXPOSURE LIMITS 
1 , 1 , 2 2 - T e ~ c h l o ~ t h ~ ~ ,  CAS NO 0079-343 Icc 100 J OSHA PEL (Skin.) 

8-HrTWA 1 p p 4  7 m g / d  
ACGIH TLV (Sklo.), 1988.89 

TLV-lWA 1 ppm, 7 m#m' 
Toxlrlty D r W *  

Human, Ord, TD, 30 mg/lcg 
Human, lohalaaon, TC, IO00 muma (30 Mia 
Rat, Oral, LD, 800 mgRg 

l h t s  m8ten.l cm be absorbed through mtlct slun, which mtnbutes to ovenll 
exposure 
**See NIOSH, RTECS (KI8575000), for addibooal data with nfcrcnca to 
reproductive, tumongemc, and ~ n t l t l v e  effects 

SECTION 3. PHYSICAL DATA 
Bolllng Polnt 2951: (146.0 
Mcltlng Polat. 47'F (44'C) 

Vrpor fiesure. 6 Torn at 77T (2s'C)* 
Appe8raoce rod Odor A colorless, nooflammablc, heavy, moblle hquid, swcelsh, suffocUrng, chmctarstlc chloroform odor The odor 
rccog!uuorr threshold IS reponcd to be less than 3 ppm 

*At T F  (2%) the coocmtauoo of I,l22-utrachloroethane in saturated a s  is approximately 7900 ppm 

Molecular Weight 168 GnmVMole 
Solublllty lp Water (%) Iosoluble 

% Vohdk by Volume C8 100 Sped& Gr8VlQ <H,o t 1) 158658 at 7 7 1  (u'c) 

SECTION 4. FIRE AND EXPLOSION DATA 
Flash Point* I Autoigniuon Temperature+ ILEL+ I UEL. 
Extlogulshhg Medla *1,1,2,2-Tetrrchloroethure doer not burn use utmguhog 8gCnU thU WID put out h e  tunouoding firr U ~ r w r l  
Flre or Explosion Hazards Nooe reported Spec181 Fire-fighting Rocedurts. Wear 8 rlf-conumed breulung appualus (SCBA) wth 
I full flcepiece opentcd m the pressundernand or poaillve-pressure mode to protect aguart the effects of the nearby frrc 

SECTION 5. REACTIVITY DATA 

. .  

SECTION 6. HEALTH HAZARD INFORMATION 
3ucinogeoicit) NlOSH ksu 1,1,2,2-tctrachl~thaoe as r mmogcn 
iummary of Rlsks 1.1.2.2 Tetrachloroethrne IS absorbed through muct skrn in n p f i u n t  amounts, one hum= fatabty has been aimb- 
ited to tfus route of exposun fhis hquid is considered to k ooe of the most toxic of the tOmmOn chlonnated hydroclrbonr, putrcululy 
w i t h  respect to the h v a  Severely acute exposure causes depression of the cenvrl DCNOUS system (CNS), which can cause death w i h n  12 
nun Medical Condltlons Aggravated by bog-Term Exposure. None nported Target Orpaos Skm, eyes. respuUofy system. 
:NS, gasmmtcsunal system. tver, and ludneys Prlmary Entry Iohotauon. skra cooWabsorptlon Acute Effects The initlal symp- 
oms of exposure arc lacrimanon. salivauon, and ynt8uw of the nose and Uuoat, coutmued erposun a n  lead to nausea, vouuhog, and 
ucosis Also, low blood pressure and cardiac rhythm aboormahues, respullory depfesioo, nausea, vomtmg, burns of h e  esophagus. 
nd diarrhea, and anesthesia with diztlness leading to loss of C O ~ E C I O U S ~ ~ S S  and corn, plus possible bansieot liver and hdney changes 
%rook Effects The two sets of mandestanons are (1) malaise, drowsmess, decreued appetrlc, then nausea md EEhmg, a bad task in 
k throat, const~pat~on, headache, pale stools, jauodice, and dark unne, 8s well as Wotd confustw. stupor, and coma, rod (2) hand 



1 No 677 1,122 TETRACHLOROETHANE 11/88 

I z q -  scnsalloo of deafness, numbness in hands and fees r decrease ID reflexes, headache. urd nausea. FIRST AID Eves Immedlnrelv 
es. rncludmg under the eyehd& gently but thoroughly with flooding Mounts of runnurg water for u lust 15 nun& S G  Rim; 
c’d areas wth floodrng u~y)unu of water, then wash 1 wth soap rod wUU Inbdrtloa Remove the exposed p m o n  to fresh w, 

rlrm and/or support hs or her brurhrag u needed. Have quNied medical pusomel drmnutn oxygen 88 xequtd Keep the exposed 
reno0 warm rod .t rest lmlll medical help as rvulabk Ingestloo UnLLCly Should thu 
gluvs of water to dnnk and mduce vormuog, then repeat this procedure Get medkrl help (In plant, pnmcdlc, comrnunlty) lor all 
xpomrrs Seek prompt medical assistance for funha trc.tWn5 observahon, rod support dter f i t  ud. Note to Physician Worken 
xposed to Uus l4uid should be evaluated wth r full bratry of tests for the kver. lodneys. md CNS systems, as well u the blood 

of uporurr occuf, give the exposed person 3 

nr a b r e d  cootnctor for deuJed recommarduront. Follow Federal, state, rod kcrl rcgul.ooor 

Lurd u ur hr Contammant (29 CFR 1910 loo0 Subpart 2) 
EPA Destgnatbns (40 CFR 302 4) 

ZRCU Hazardous Substirnee, Reporuble Qup~tlty 1 lb (0 454 kg). pa the Clem Water Act (CWA), 0 307 (a), and the Resource 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggks Always wear protccuve eyeglasses or chermcal safety goggles Where splashmg of thu Muid u possible, wear a full face 
thlcld Follow OSHA eye- and face-protcctron regulabons (29 CFR 1910 133) Respirator Use a NIOSH-approved nspnror per 
, h u m  rrfcrcnce 88 for h e  maximum-use concentwoos and/or the exposure h U  cited 10 sectron 2 Follow OSHA nspmror ngula- 

loot (29 CFR 1910 134) For emergency or nonroutme operulons (spills or clcuung metor vewlr md storage unlu), wear an SCBA 
W8rplng hr-punfymg nspuaton w 9  M I  prorcct worken m oxygendeficient amrosphau. Other Werr lmpenious gloves, boots, 
wms, gauntleu, e & ,  lo prevent tkm conuct wth h s  Lquid Ventllrtlon Install and o p n t e  general urd local ventrlulon systems 

’ ~SBADalpatiOm 

1 tCRAWltte,No U209 

I Conurvauon and Recovcry Act (RCRA), 0 Mol 

i 
1 

I 
I 

to m u n u n  urbornc levels of UU matenrl below the OSHA PEL standud cited 10 WcLon 2 Lad exhaust vcntllaion 
because it pnvenu drtpcrnon of the conummurt into the general work uu by e l m m h q  it u IU source Consult the latest 

diwn of Genium rrfercnce 103 for deUJed ~mmcod8tiooac Safety Strtfopr Make emagency cyewuh suUboDI, rrfety/quickdmch I :howus, .ad washmg bcllmes rvulable 1p work UICJS Contaminated Equipment Coatut lenses pose a rpecul huud,  soft kases 
nay rbsorb mtanu, a d  all lenses conmtrstc them Do not wear contact lews rn my work uta. Remove contammttd clothing md 
huda it before weanng it agm, clean ths matcnrl from your shoes urd equipment Comments. Pracl~ce goad personal hygiene, 
always wash thomughly rftcr usmg Uus mated md before eatmg, dnnlung, smokmg, usmg the toiles or rpplylng cosmetics Keep it off I 

I ISECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 

I t SECTION- 9. SPECIAL PRECAUTIONS AND COMMENTS 
I StoragclSegregrUon Store 1,12~-teuachloroethte m closed, mght coa~loert rn a cool. dry, well-venrjrted uu away from mcom- 

3aubIe ChernCdS (see S f  5) S p d d  H8ndlhg/StW8w h v l d e  srorage UCu wth 8 d q U A t t  veallrtlon to prevent c o n ~ m o n t  of 
tbc vapor from burldug up beyond the occuprtrod exposun krmu cited m KcttoD 2 

~r.acportption Data (49 CFR 172.1013) 

DOT Shipping Name Tetrachbroethure 

U)No UNl702 
DOT Packoghg Requirements 49 CFR 173 620 
DOT Packrplng Exctpdons 49 CFR 17350s 
M O  Shipping Name I . lf .2-Tetnchloroete 
.%IO Hazard Clru 6 1 
MOLobel Poison 
TMDG Packaging Group I1 

‘ I  

I 30T Hazard cl+u ORM-A 

I 

I. 38.84-94.100,116.117.120,122 



Occupational Health Guideline for 
Tetrachloroethylene* 

INTRODUCTION 
a tource oflnfonnabon for 

emPloYa, emPloYem P h y t i c W  ~ ~ ~ I W U J  hYglenu% 
and other occupational health professionals who may 
have a need for such infomabon It does not attempt to 
Present all dab, rather, it P r e n U  peanent mfomWm 
and data in summary form 

the eyes, nose, and throat and flushing of the face and 
neck In addition, it might cause liver damage with such 
findings as yellow jaundice and dark unne The liver 
damage may become evident several weeks after the 
~ X V U ~  
2 &ng.tem Exposun. Prolong4 Or reperted overex- 
posure to liquid tetrachloroethylene may cause imb- 
tion of the skin It might also cause damage to the liver 

guideline 1s intended 

SUBSTANCE IDENTIFICATION 
Formula CClr = CClr 
Synonyms Perchloroethylene, perchlorethylene, te- 

trachlorethylene, perk 
Appearance and odor Colorless liquid with an odor 

like chloroform or ether 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for tetrachloroethylene is 
100 parts of tetrachloroethylene per million parts of air 
(ppm) averaged over an eight-hour work shift, with a 
ceiling level of 200 ppm and a maximum acceptable 
pedk o f  300 ppm for 5 minutes in any three-hour period 
NIOSH has recommended that the permissible expo- 
sure limit be reduced to 50 ppm (339 mg/ms) averaged 
over d work shift of up to 10 hours per ddy, 40 hours per 
week with rl Leiling level of 100 ppni (678 mg/mJ) 
averaged over a 15-minute period The NIOSH Cnteria 
Document for Tetrachloroethylene should be consulted 
for more detailed information 

HEALTH HAZARD INFORMATION 

Routes of exposure 
Tetrachloroethylene can affect the body if it IS inhaled 
or i f  it comes in contact with the eyes or skin It can also 
affect the body if it is swallowed 

Effects of overexposure 
I Shorr-ferm Exposure Tetrachloroethylene may caw 
headache, nausea, drowsiness, dizziness, incoordina- 
tion, and unconsciousness It may also cause irritation of 

and kidneys 
3 Repomng Signs and Spmpromr. A physician should be 
contacted if anyone develops any signs or symptoms 
and suspects that they ire caused by exposure to 
tetrachloroethylene 

Recommended m e d i a l  surreillrnce 
The following medical procedures should be made 
available to each employee who is exposed to tetrach- 
loroethylene at potentially hazardous levels 
I Initial Medical Examrnatron 

-A complete history and physical examination The 
purposc 1s to detect preexisting conditions that might 
place the exposed employee at i n c r d  nsk, and to 
establish a baseline for future health monitonng Emmi- 
natron of the liver and the cardiovascular and neuro- 
logical systems should be stressed The skin should be 
examined for evidence of chromc disorders 

-Liver function tests Tetrachloroethylene may 
cause liver damage A profile of liver function should be 
obtarned by using a medically acceptable array of 
biochemical tests 

-Urinalysis Since kidney damage has also been 
observed from exposure, a urinalysis should be obtained 
to include at minimum specific gravity, albumin, glu- 
cose, and a microscopic on centnfugcd sediment 
2 Penodic Medical Exammafion The aforementioned 
medical examinations should be repeated on an annual 
basis 

Summary of toxicology 
Tetrachloroethylene vapor is a narcotic Rats did not 
survive when exposed for longer than 12-18 minutes to 
12,000 ppm, when exposed repeatedly to 470 ppm they 
showed liver and kidney injury Cardiac arrhythmias 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achieving an effective occupational health program However they may not be sufficient to achieve compliance 

with all requirements of OSHA regulations 

U S DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Otsease Control 
National Institute for Occupational Safety a d  Health 

U S DEPARTMENT OF LABOR I 
Occupational Safety and Health Administration I 
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attributed to sensitization of the myocardium to epin- 
ebhrine have been observed with certain other chlorin- 
Y ~d hydrocarbons, but exposure of dogs to concentra- 

s of 5000 and 10,000 ppm tetrachloroethylene did @ produce this phenomenon Four human Subjects 
were unable to tolerate 5000 ppm in a chamber for 6 
mnutes They expenenced vertigo, MUSC~, and mental 
confusion dunng the 10 minutes following cessation of 
exposure In an industnal exposure to an avenge wn- 
centration of 275 ppm for 3 hours, followed by 1 1 0 0  
ppm for 30 minutes, a worker lost consciousness, there 
was apparent clinical recovery 1 hour after exporure 
but the monitored concentration of tetnchlomethylene 
in the patient's expued air diminished slowly over a 2- 
week penod Long-term industnal exposures have ken 
reported to cause vanous neuropathies, such as numb- 
ness, trembling, neuntis, and defects of memory 
Dunng the second and third postexposure weeks, the 
results of liver function tests became abnormal, suggest- 
mg that acute exposure had had a significant effect upon 
the liver Other instances of liver injury following 
mdustnal exposure have been reported Other effects on 
humans of  inhalation of  vanous concentrations u e  as 
foIlows 2000 ppm, mild narcosis within 5 minutes, 600 
ppm, sensation of numbness around the mouth, diui- 

/ ness, and some incoordination after 10 minutes In 
human expenments, 7-hour exposures at 100 ppm result- 
ed in mild imtation of  the eyes, nose, and throat, 

'Iing of the face and neck, headache, somnolence, 
s l u ~ e d  speech Exposure of the slun to the liquid 

fer 40 minutes resulted in a progressively Severe bum- 
ing sensation beginning within 5 to 10 minutes, the 
mutt was marked erythema which subsided after 1 to 2 
hours The liquid sprayed into rabbits' eyes produced 
immediate pain and blepharospasm, patches of  epitheli- 
um were lost, but the eyes recovered completely within 
2 days 

* 
CHEMICAL AND PHYSICAL PROPERTIES 

Phydcal data 
1 Molecular weight 165 85 
2 Boiling point (760 mm Hg) 121 2 C (250 F') 
3 Specific gravity (water = 1) 1 62 
4 Vapor density (air = 1 at boiling point of tetrach- 

5 Melting point -22 4 C ( -8  F) 
6 Vapor pressure at 20 C (68 F) 14 mm Hg 
7 Solubility in water, gA00 g water at 20 C (68 F) 

0 015 
8 Evaporation rate (butyl acetate = 1) 2 8 
Reactivity 
I Conditions contributing to instability Heat 
2 Incompatibilities Tetrachloroethylene reacts with 

g oxidizers and chemically active metals such as 
rn. I i th~um, and beryllium 

2 Hazardous decomposition products Toxic gases 
and vapors (such as hydrogen chloride, phosgene, and 
carbon monoxide) may be released when tetrachlor- 

loroethylene) 5 83 

oethylene decompose 
4 Special precautions Liquid tetrachloroethylene 

will attack some forms of plastics, rubber, and coatings 
Flammability 
1 Not combustible 
Wuningpropertia 
1 Odor Threshold Both May and Stem state that SO 

ppm I the odor threshold for tetrachloroethylene 
2 Eye Imtation Level Grant reports that "exposure 

to high concentrations of (tetrachloroethylene) vapor 
causes mild sensation of irntation to the eye ,  but 
senous injury I not likely ** The exact concentrations 
producing irntation are not mentioned by Onnt 

Spector, however, reports that after a 20. to 30. 
mmute exposure to 206 to 235 ppm, eye mtrtion occurs 
m humuu 

Patty reports "very slight imtation of the eyes*' 
among humans at 106 ppm 

3 Other Information Spector reports that a 10- 
minute exposure to 513 to 690 ppm produces nose and 
throat irntation 

4 Evaluation of Warning Properties Since the odor 
threshold of tetrachloroethylene is below the pcnnissi- 

ble exposure limit, and since eye irntation occurs at a 
concentration only twice the permissible exposure limit, 
its warning properties are considered to be adequate 

MONITORING AND MEASUREMENT 
PROCEDURES 

Eight-Hour Exposure Evaluation 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level Air samples should be taken in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employee) 

Measurements to determine employee ceiling exposure 
are best taken dunng penods of maximum expected 
airborne concentrations of tetrachloroethylene E a c h  
measurement should wnsst of a fifteen (15) minute 
sample or senes of  consecutive samples totalling fifteen 
(15) minutes in the employee's breathing zone (air that 
would most nearly represent that inhaled by the em- 
ployee) A minimum of three (3) measurements should 
be taken on one work shift and the highest of all 
measurements laken 1s an estimate of the employee's 
exposure 

Peak Above Ceiling Evaluation 
Measurements to determine employee peak exposure 
should be taken during periods of maximum expected 
airborne concentration of tetrachloroethylene Each 
measurement should consist of a 30-minute sample or a 
series of consecutive samples totalling 30 m i n u t e  in the 
employee's breathing zone (air that would most nearly 
represent that inhaled by the employee) A minimum of 

ailing EV8lU8tiOn 
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three measurements should be taken on one work shift 
and the highest of all measurements taken is an estimate 
of the employee's exposure 

Method 
Sampling and analyses may be performed by collection 
of vapors using an adsorption tube with subsequent 
desorption with carbon disulfide and gas chromatogra- 
phic analysis Also, detector tubes certified by NlOSH 
under 42 C F R  Part 84 or other direct-reading devices 
calibrated to measure tetrachloroethylene may be used 
An analytical method for tetrachloroethylene IS in the 
NIOSH Manual of Analytical Methals 2nd Ed , Vol 3, 
1977, available from the Government Pnnting Oflice, 
Washington, D.C 20402 (GPO No 017433.002614) 

RESPIRATORS 

Good industnal hygiene practices recommend that 
engineenng controls be used to reduce environmental 
concentrations to the permissible exposure level How- 
ever, there are some exceptions where respirators may 
be used to control exposure Respirators may be used 
when engineenng and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or  when they fail and need to 
be supplemented Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations If the UK of 
respirators IS necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce- 
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health 

In  addition to respirator selection, a complete respira- 
tory protection program should be instituted which 
includes regular training, maintenance, inspection, 
cleaning, and evaluation 

PERSONAL PROTECTIVE EQUIPMENT 

Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropnate protective clothing 
necessary to prevent repeated or prolonged skin contact 
with liquid tetrachloroethylene 

Non-impervious clothing which becomes contami- 
nated with liquid tetrachloroethylene should be re- 
moved promptly and not reworn until the tetrachlor- 
oethylene is removed from the clothing 

Clothing wet with liquid tetrachloroethylene should 
be placed in closed containers for storage until it can be 
discarded or until provision is made for the removal o f  
tetrachloroethylenc from the clothing I f  the clothing is 
io be laundered or otherwise cleaned to remove the 
tetrachloroethylene, the person performing the oper- 
ation should be informed of tetrachloroethyleiie s haz- 
ardous properties 

e 

Employees should be provided with and required to 
use splash-proof safety goggles where liquid tetrachlor- 
oethylene may contact the eyes 

SANITATION 

Skin that becomes contaminated with liquid tetrach- 
loroethylene should be promptly washed or showered 
with soap or mild detergent and water to remove any 
tetrachloroethylene 

Employees who handle liquid tetrachloroethylene 
should wash theu hands thoroughly with soap or mild 
detergent and water before a b n g ,  smokmg, or usmg 
tdet  f d i t l e s .  

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 

which exposure to tetrachloroethylene may occur and 
control methods w h c h  may be effective in each case 

Operation 
Use as dry cleaning 
solvent, as degreasing 
and metal cleaning 
agent, in vapor 
degreaslng of metal 
P- 
Use as chemical 
intermediate in 
production of 
fluorocarbons, 
pesticides, and 
trichloroacettc acid 

Use as scounng, sizing, 
desizing, solvent and 
greaser remover in 
processing and finishing 
of textrles 

Use as general 
industnal solvent in 
rubber, texttle, pnntmg, 
soap, and paint remover 
industries 

Use as extraction agent 
for Vegetable and 
mineral oils and in 
pharmaceutical 
industry, as vermifuge, 
as laundry treatment for 
presoaking and as 
drying medium in metal 
and wood industries 

Controls 

Local exhaust 
ventilation, general 
dilution, personal 
protective equipment 

Process enclosure, 
local exhaust 
ventilation, general 
dilution ventilation 

Local exhaust 
ventilation, general 
dilution, personal 
protective equipment 

Local exhaust 
ventilation, general 
dilution, personal 
protecttve equipment 

Local exhaust 
ventilation, general 
dilution ventilation, 
personal protective 
equipment 
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EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aid proce- 
res and send for first aid or medical assistance 

wExponve 1) tetrachloroethylene gets into the eyes, wash eyes 
unmedlately wth large amounts of water, lifting the 
lower and upper lids occasionally If imtation IS present 
after washing, get medical attention Contact lenses 
should not be worn when working with this chemical 

SkinExporun 
If tetrachloroethylene gets on the skin, promptly wash 
the contaminated slun using soap or mild detergent and 
water If tetrachloroethylene soaks through the cloth- 
mg, remove the clothing promptly and wash the skin 
using soap or mild detergent and water If imtation 
penuts after washing, get medical attention 

Brathing 
If a person breathes in large amounts of tetrachloroeth- 
ylene, move the exposed person to fresh air at once If 
breathing has stopped, perform artificial respiratlon 
Keep the affected penon warm and at rest Get medical 
attention as w o n  as possible 

Swallowing 
When tetrachloroethylene has been swallowed, get 
medical attention immediately I f  medical attention is 
not immediately available, get the amicted person to 
vomit by having him touch the back of his throat with 

inger or by pving him syrup of ipecac as directed .’ ne package This non-prescription dnig is available 
at most drug stores and drug counters and should be 
kept with emergency medical supplies in the workplace 
Do not make an unconscious person vomit 

Rescue 
Move the affected person from the hazardous exposure 
If the exposed person has been overcome, notify some- 
one else and put into effect the established emergency 
rescue procedures Do not become a casualty Under- 
stand the facility’s emergency rescue procedures and 
know the locations of rescue equipment before the need 
mses. 

SPILL, LEAK, AND DISPOSAL 
PROCEDURES 

Persons not weanng protective equipment and cloth- 
ing should be restncted from areas of spills or leaks until 
cleanup has been completed 

If tetrachloroethylene is spilled or leaked, the follow- 
ing steps should be taken 
1 Ventilate area of spill or leak 
2 Collect for reclamation or absorb in vermiculite, dry 
sand, earth, or a similar material 

’aste disposal method e ,-achforoethylene may be disposed of by absorbing it 

ir \ermiculite, dry sand, earth or a similar material and 
disposing in a secured sanitary landfill 
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SPECIAL NOTE 
Tetrachloroethylene appears on the OSHA "Candidate 
List" of chemicals being considered for further scientlf- 
IC review regarding its carcinogenicrty (Federol Regis- 
ter, Vol 45, No lS7* pp 53724379, 12 August 1980) 
The International Agency for Research on Cancer 
(IARC) has evaluated the data on this chemical and has 
concluded that i t  causes cancer See IARC Monogrophs 
on the Evaluation of Cclrcinogenrc Risk of Chemicals to 
Murr Volume 20,1979 

RESPIRATORY PROTECTION FOR TETRACHLOROETHYLENE 

Condition Minimum Respiratory Protection' 
Required Above 100 ppm 

Vapor Concentration 

@ 500 ppm or less Any chemical cartridge respirator with a full facepiece and an organic vapor 
cartndge(s) 

A gas mask with a chin-style or a front- or back-mounted organic vapor canister 

Any supplied-air respirator with a full facepiece, helmet, or hood 

Any self-contained breathing apparatus with a full facepiece 

Greater than 500 ppm or 
entry and escape from 
unknown concentrations 

Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode 

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressuredemand or other positwe pressure or continu- 
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressuredemand or other positive pressure mode 

Fire Fighting Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positrve pressure mode 

Escape Any gas mask providing protection against organic vapors 

Any escape self-contained breathing apparatus 

0 'Only NIOSH-approved or MSHA-approved equipment should be used 
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THALLIUM METAL 
(Revision A) 
Issued December 1980 
Revised April 1988 

*Immediately dangerous to Lfe and health (soluble) 
**Th mtcnal or its salts can be absorbed through intact shn, whxh 
contnbutcs to overall exposure 
***Exposure llmt defined for soluble thallium compounds as n 
****See NIOSH, RTECS. for rdditlonal data 

SECTION 2. I N G R E D I E N T S  AND H A Z A R D S  
W u m  Metal, CAS No 7440-28-0 

% 
Ca 100 

ACGIH TLV, 1987-88 
TLV-'IWA *** 0 1 mg/m' 

Toxlclty Datao0** 
M a .  014 TD, 5 714 mg/ltg 

EXPOSURE LIMITS 
lDLH* Level 20 mg/d (Soluble 
Compounds) 

OSHA PEL (Skin**) 
8-Hf7WA *** 0 1 q m '  

I n 

SECTION 3. PHYSICAL DATA 
Bolllnp Point 26SS F (1457 C) Water Solublllty (%) Insoluble 
Melting Point 579 F (304 C) Molecular Wclgbt. 200 GrravlMole 
Epcclflc Grrvlty (H,O = 1) 11 85 

Flash Pomt and Method 

hppearance and Odor- A blush whilc, v a y  soft, urlly huble heavy mcul. odorleu 

Autoignitlon Tempenam Flrmmabdity b i t s  m Au 
0 'k by Volume 

SECTION 4. FIRE AND E XPLOSIO N DATA I J,OWER I UPPER 

Unusual Flrc o r  Explosion Hazards. Tldliurn mcul dust prrrvler suspended I the wcan explode If a Oldturn dust cloud formr, 
mcdlslcly elmnatc all posnble mu1ces of ignitton such u sparks, open flam etc, a d  s p y  the u t a  wltlth a watcr mut or fog Workmg 
RU thu mltenal CUI produce heu lad spuks, whxh can igmte flrmmobk nutends nod vapors m the workplace 

ipeclal Flre-fighting Procedures. Wear a self-conurned bnuhmg @paratus (SCBA) mth a full frccplece opened IO the prrtswt- 
lemand or positlve-pressure mode. 

hrlhum metal is stable UI closed coatuacn at room temperawn under oolmrl sbn& and hradkpl ~ d ~ u w s  It doer wt undergo 
ruudour polymenutron In ur, a poisonous cortrng of thallium o d e  m0) cm develop 00 the exposed surface of thallium meul 

~hemlcal  Incomprtlbllltlcs Ths mrtcnrl react8 viol~ntly mth fluom 

Eondltlonr to Avoid Revent cooIyt with fluom Avoid exposum to sources of qpition such as opcn flame, sparks, rod lighted 
obacco products 

Iazardous Products of Dccomposltlon. During fm thallium CUI form thrllium oxide 

SEC TION 5. R E A C  TIVITY DATA 
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SECTION 6 HEALTH H A Z A R D  INFORMATION 
Thallium meul is not listed as a cirrloogen by the NTP, IARC, or OSHA 
Summary of Risks ThrlPumarcumufauvepoweltorurvlltunbcabsorkdthroughmuctJun,dllwyn~ ertcdthcyrrc 

)npidly  absorbed by the gastromtestmal (GI) tract Thahum acts u mtohc (affecting cell dmsion) agent rad a gedfce l lu l r r  poison 
Acute poisoning chiefly affects the central rimous synem (CNS) and the GI wacL The mgution of soluble W i u m  rrlu c a u s a  more 
Y ~ O U S  effects than the mgestrop of UW pure metal 
the CNS, GI uact, kidneys, liver. and eyes may be worsened by ex surc lo thallium Admnistcrpre lrcemcat and penodic medlcrl 
exams emphasizrng these organs funcuons Target Organs ger. CNS, lung*, liver, kidneys. & mcL Prlmrry Entry Skin 
absorpuon or contact, inhalation Acute Effects Nawr.  vomiting, diarrhea, trngling orpm rn Ue extremities, w u l m y  con14 
convulsions, and death Chronlc Effects WerLrrttr. pun m thc exlrcrmtia ( Ipeuntlt), bu of hur (dopecia, the most vinble 
sign). and disorders of the d i u ,  m a l ,  and endocrux systems F I R S T  AID G e s  Immediately flush r. mcludm uader the 
eyelids. gently but thoroughly wth plenty of running warn for at lust IS mnutcs Skln lmmedutely wuxcthe a f f d a m  with 
soap and water because of UK mcreascd hazard from aboorptlon Inbrlation Remove the exposad paooa to b h  a q  mtme rodlor 
supporc his or her breathing 8s d e d  
unconscious or coavulsmg If the exposed paroa IS responsive, give hun or her several glum of mik or water to drink rad thea induce 
vonutrng 
G E T  MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL  EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after nrtt ald The treatment recommended la 
Geolurn reference 100 (p 529) includes the followlng Malataln nuld r a d  electrolytic balance, 8dmlnlrter 
potassium chloride to replace thallium latracellularly, rnd use bemopcrluslon and bemodlrlyrir 8s warranted by 
tbe rpeclflcs of the lncldent Various cbei8tlng therapler bave been recommended 

Medical Condltlons Aggravated by tong-Term Exposure- I)lcordnr of 

Ingestion Trcal us on unrrgmcr Never give rayhng by muth to somcooe who is 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
S p i l l / k l k  Not~fy d e t y  pmonael, evacuate rll noncuatrrl pcnonoel, a d  prov& mtilrtro~ Cl~nup paroanel W 
protecllon rgainst wntrt wth md inhalatton of dust (see sect. 8)  Revent skm~mtrct &p up spilled W i u m  &suiUbk contMar 
for dlsposal Cuefully sweep or vacuum up saull sprlls or residues wrhout QuLm8 dusL 
Waste D Isposal Contact your suppkr Q a lrccnscd antractor for dctrilcd rccommendatioas Consda rrcychng Follow Federal, 
state md local regulations 
OSHA Designations 
Air Contamnant (29 CFR I910 lo00 Subpari 2, for soluble hallrum compounds as TI) 
EPA Designations (40 C F R  302 4) 
RCRA Hazardous WISE Luted mthout Number 
CERCLA Hazardous Subslance, Reportable Quantity loo0 Ibs (454 kg) 
SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles Aluays wcu pmtectrve cyeglasscs or chemcal safety goggles Follow thc eye- and frcc-protcclroa guidcltaer m 29 CFR 
1910 133 Respirator Wear a NlOSH-approved respurtor pr lhc NIOSII Poc& Gnrd. io Chemical Hosordr for the maximum-use 
u)nmtrations maor the exposure kmts cikd in rctron 2 Follow rhc rcspiramr guidclmcs in 29 CFR 1910 134 For emergmy or 
aonrouune use (e g , ckaning reactor vessels or storage rmks), wear IP SCBA with a full frceplecc operated m the prrrsuredemaud or 
positive pressure mode Warnlog Au-purifying respualon will NH protect workcn m oxygcndchicnt Ptmosphacs 
Other Weo i m p i o u s  gloves, boots, JPIDOS, and clcm, impervious. bodycowrmg clothing to prcvcnt my possibility of rkm cootrct 
Bmer creams may be uscful to limt thc effects of skin contact 
Ventilation lnsull and opmte gena4  and local vcndabon systcms powerful cnough to mmtun &me kvels of thdhum MOW the 
OSHA PEL standard cited rn sectton 2 
Safety Stations Make eyewash stauons, washmg faclluet. md dctyshowc~% rvutrbk m w rad hrndlmg 
Contamlnated Equipment Conuct knscs pose a special hazard, soft lcnrs may abrorb YnlanLt rad all k-t ConmUUe them 
Plntcles CUI adhere to contact lenses and CIUK corneal damage Do no( wcu contact knrcs m my work l l ~  

Cornmen ts Practice good personal hygieoc, always wash thoroughly afkr using thu m8tcn.l Avold tnnsfanqg it from your hradt to 
your muth v. hilc clung dnnlong. or smoking Do nol cat, dnnk, or smokc in any work area - - - 
SECTION 9. SPECIAL PRECAU TIOVS AND COMMENTS 
StoragelScgrcgation Sbre rhalhm wul II) a cool, dry, wcll-vc~lWcd m a  m cbscd c0l)tlllyn may hnIoxdluqO 4en& n u a w  
uxl sources of ignition 

Speclal Handling/Storage Ractrce good hou~keeping (echnques rhrt minimize rocumulrtroa of dust, clamng ~ W C  

should not create dusty coodiuons 

Transportatlon Data (49 C F R  172 101-2) 
DOT Shipping ’tame Thallium Salt, Sokd, NOS DOT Label Polson IMO Lsbel Pomo Q St. Andrcw s CFDu (x)* 
DOT ID nos ~ ~ 1 7 0 7 ,  N A I ~  DOT CLau PoimaB I M O  Clam 6 1 
*Humful-Stow away from Foodstuffs OM0 Label. Matmalr of Class 6 1 Packaging Gmup UI) 



I GENIUM PUBLlSHlNG CORPORATION 
1145 CATALYN STREET 

SCHENECTADY NY 12303.1836 USA 
(518) 377 8855 

DESCRIPTION. Two a l l o t r o p i c  forme. White t i n  (B) and gray t i n  (a) 
OTHER DESIGNATIONS 
MANUFACTURER Avai lable  from reveral ruppl lerr .  

Stannum, Sn, CE Material BlOE9, CAS 1007 640 315 

m-- I Date September 1980 

SECTION I *  MATERIAL IDENTIFICATION I 

SECTION 1 1 ,  INGREDIENTS AND HAZARDS ~ 

Tin 
X 

>99 

*Current OSHA rtandard , and ACGIH (1980) Intended Changea 
L l e t  f o r  t i n ,  t i n  ox ide ,  and Inorganic coFounds 
(except SnH4), a s  Sn STEL l e  for 4 mg/m 

HAZARD D A T A  

8-hr TWA 2 mg/m3* 

R a t ,  Implant 
TDLo 7600 -/kg 
Carcinogenic Effaci 

TDLo 18 p / k g  
Bkoplas t l c  E f f e c t s  

House, Implant 

I I 
SECTION 1 1 1 0  PHYSICAL DATA 

Boil inn Doint. de8 C ------------ 2260 -10 Spec i f  i c  g r a v i t y ,  - - -__ 
P8por +adre, 1610 dcg C ,  IED Hg - 1 a-form (gray t i n )  ------ 5.77 
B r i n e l l  hardness ---------- 2 9  B-form (white t i n )  --------- 7.29 
S o l u b i l i t y  I n  water,  g/100 cc -- Inso luble  A t d c  weight ----------- 118 69 
Melting p o i n t ,  deg C ---------- 231 9 
Appearance and Odor S i l v e r - w h l t e ,  d u c t i l e  metal, a l s o  i n  powdered form. 

1 SECTION I V .  FIRE AND EXPLOSION DATA I LOWER I UPPER 

t inguirhing Media. 
en powdered t i n  is exposed to heat  or ignit ion rourcar it is 8 moderate f ire and 

(Obtain d e t a i l e d  f l re- f ight ing information from ruppl icr . )  

I 

GBNIUM PUBLISHING 



No. 74 

SECTION VI, HEALTH HAZARD INFORMATION I TLV (see Sect. 11) 2 4 m 3  
ria is poor1 absorbed from he aliocatary canal .  Completely h a d e 8 8  to  rat8 i n  oral 
%iagnosis s poseib  e with a &est x-ray mince t i n  i 8  r e a h y  r8dio-opa~ue?#n 
de o r i t s  in lungs ouy not  alter funct ion ,  and report8  ohow no massive f ibrOri8 ,  d i e  

Osages ixposure  du8ttf-8 map c8use a mild benign neunroconioef. 

abPl i ty ,  O r  Specid C - l i C a t i l r g  f 8 C t O r 8  from du8t  exporurer. 
rfRST AID 
me Contact 
Skin Contact.  
Inha la t ion .  
Inger t ion  

Fluah v i th  running vater for 1 5  minuter,  inc luding under eyel ido.  
Wruh are8 v i t h  roap and uater. 

Remove t o  frerh air. Rertore or support breathing u required. 
Induce vomiting, reek r a d i c a l  a t tent ion .  

leek medical help for f u r t h e r  obrervat ion,  oupport and treatment. 

~ ~ 

SECTION VI I SPILL, LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of  powdered S p i l l r .  
Keep airborne dust at a minimum. 
Uluable 8s acrap metal 

Rtarove rourcer  of heat  or i g n i t i o n .  

ISPOSAL: Recovered p a r t i c u l a t e s  from an e l e c t r o s t a t i c  precipitator can be recycled. + aste s l a g  ( i n e r t  and insoluble)  may be buried i n  an 8pproved l a n d f i l l .  Muimam 
concentrat ion of  t i n  discharge t o  vatenmys i s  2.0 ppm. 
Follow Federal, State,  and Local  regulat ions .  

~~ ~- 

SECTION VIII, SPECIAL PROTECTION INFORMATION 
Provide genera l  and l o c a l  exhaurt v e n t i l a t i o n  t o  meet TLV requiremantr in the  vorkplacr 

Avoid eye contac t  by use of chemical safety goggles where duaty condit ions  occur. 
Eye washing s t a t i o n s  and washing f a c i l i t i e s  should be readily accesrible. 
Provide employee t ra in ing  i n  t h e  c o r r e c t  ure o f  perrons1 p r o t e c t i v e  equipment, especial 

Provide preplacement and per iodic  medical examination8 for  thore regular ly  exposed to  

where t i n  powder i s  used o r  fume $8 generated from heated t i n .  

dust  masks, and i n  t h e  case of fumes, proper c a n i r t t r  or air-@upplied reapira tors .  
Respira tors  should be a v a i l a b l e  f o r  nonroutlne o r  emergency ure above the  TLV. 

t i n ,  and t i n  compounds, wi th  emphasis directed toward chert x-ray. Set Sect. 11. 

~~ ~ -~ 

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS 
~- ~~ ~ 

S t o r e  i n  a dry ,  wel l -vent i lated,  low fire risk area. 
Use good housekeeping practices to prevent 8ccrmrul8tion of  d w t  and follow round 

Avoid breathing dust o r  fume. 
S t o n t i n  powder i n  a c losed  container .  

Avoid heat and i g n i t i o n  oourcer. 

c leaning  techniques th8t w i l l  keep airborne p a r t i c u l a t e  at 8 minimum. 
HlniPcLte rkin contact .  

MIS APPROVALS: pan rATA SOURCE(S) CODE* 2,4-7,9-12,40-42 

I ndus trt a1 Hyg 1 en 1 
z 



No 317 
TOLUENE 
(Revlsion D) 
Issued August 1979 

?€MIS 
H.2 
F 3  

C7H8, RO 

Material Safety Data Sheet 
Genium P u b l i h g  Corporauon 

1145 CataIyn Street 
S c h a e t a d y ,  NY 12303-1836 USA 

(518) 377-8855 ww-oo(Ic Re 
SECTION 1. MATERIAL IDENTIFICATION 

TOLUENE 

Methyl Baume, Methyl Batmi F%eoykn#hroe, Toluol, 
w)108-88-3 

SECTION 2 IhCREDIENTS AND HAZARDS I HAZARD DATA 
Toluenc 

A v 
Cumnt (1985 86) ACGIH TLV The OSHA PEL IS 200 ppm wth an 
rcccptable ceibng concenOltloo of 300 ppm rad m vcepuble 
mamum jnak of 500 pprdl0 mmuw 

** Skm designium mdlutes that toluene cto be rbrorbed through mtyc 
tLrn and coomburc to o v d  exposure 

I uloo 

*'* AffekUcnund I IHU-.EYC. mppm 
SECTION 3. PHYSICAL DATA 

b o h g  Pomt Ul'F (111'C) Evr#mtlOn R U  (BuAc - 11 ... 224 
Speifll Gnnry &o I 1) ~ 0 8a 
Meltrpp Pornt .. -1397 (-93.C) 
Pemt Volauk by Volume u 100 
Moleculrr Wqht  92 15 

Clear, colorku Lquid wth 8 chrnctcnstrc rromruc odor 7he odor ~t detectable 10 mst mdlvldurlr UI 
he m g e  of 10 to I5 ppm B a u ~  olfactory f-e occun npuJly upon exposue to tolwoe, odor u DOC 8 good w m m g  
propacy 

SECTION 4. FIRE AND EXPLOSION DATA I LOWER 1 UPPER 



No 317 4/86 TOLUENE ~ 

SECTION 6 HEALTH HAZARD INFORMATION ITLV 
of OSHA -- 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Slon m 8 aooL dry, well-vcatilncd am wry fiomoxdumg rpmu, hut, rpuks aopea flame. 



F-om Geruum's Reference CoUecuon 
Pubbhmg Corporaom 

eftady, NY 13303-1836 USA 
(51 8) 377-8855 Q o I w ) u L # w o ~  

1145 Caul n Suet 

No 312 
TRICHLOROETHYLENE 

(Revision E) 

Issued July 1979 
Revlsed Aunust 1987 

Wuer SolubrLty Insoluble 
vrpa Dcputy (hr - 1) 4 5 3  

SECTION 2. INGREDIEWS AND HAZARDS 
T n c h l ~ t h y I e o c ,  CAS WO79-01-6, NOSH RT&a WKX45u)ooo 

cl c1 

CI 
'c - d 
H' 

* The n V - l W A  s set (0 conml SUbjeCUVe compluau such I hudrche, 
fatrgue. md unlabJty ** The TLV-SEL is set (0 prevent lncmrdmulon and other bcgmmg 
8aesrl%trc effects from TCE 
Of ID Pl'CvCO~g hVa mJUY 

These levels should pmnde 8 wrdc mogm 

OSHA PEL IS 300 ppm for 5 mmutes II! m y  2 houri 

Sp& Gnnty ... 14649 at 68'F (2VC) 
M c l t q  Pomt 
M o k u k  Wetght 131 40 GnmslMole 

-120 64T (-84 8'C) 

96 HAZARDDATA 
100 ACGlH V ~ U C S  1987-88 

V-TWA* 50 "mv Rv-=&AgP&..:? wm3 
8-Hr TWA 100 ppm ceh 200 

IGHrWA2S m 
I b l O S a L  1986 
TOXICIT? DATA 

E:=: ~3a%~$%oo mgm3 
kumm. Iahalulw, Tcb 160 p p d  
10 MID) 

83 Mur 
Humm, Inhdulon, Tq, 812 m#kg 

Appcanrux rad odor Colorlcts, wnfluamnble mob& tquld, rwscwh oda like chkrafnnn. 

M M h f F y I s  TCE IS lughly soluble III kpids A high vapor prrum+ U room tempamn povldes the potentid for TCE 
V ~ ~ O K  to umununatc use a m s  

Flash Pomt and Method 
Not Lstcd 

SECTION 4 FIRE AND EXPLOSION DATA !LOWER UPPER 
Autoignioon Temprature Flammabdity Lmo m Au 

770'F (4lO'C) % by Volume 8% 105% 

SECTION 5 REACTIVITY DATA - 
Tn&loroelh)lene IS subie Hazardous polymaurtron un occuf under c ~ s l m  c v c u m s m c a  (see Coodiuons to Avoid urd 
Commcou, below) 

N C O M P ~  laclude magnesium or alummum powder, NaOH, KOH, ar other sboog alkrLw mnrcnrls 

VOln When TCE IS heatd (as m the case mth vapor degrrrun) ar exposed to sunhght, It quulcs exm 
trons with a k a h  r n a m a k  may lead to the f o m m  of drapaws explosive mum of chlmrcetyleoer 

-\,lizat1on agamst omdabon, degradation, and polymcnutmn It LS slowly d a m p o d  by tght when moist 
D L U S  OF HQARDOUF DECOMPOSITION mclude hyGlochlonc acid and phosgene under c e m n  condiuons at elevated 

tcmperatures 
( W M m  TCE is sublc under wml haodbg md Wnge cond~uoar, md hamdous polywnutlon IS not expected to 
occur However, fallurc of the stabilizer at elevated t e v s  (X other C X ~ C W  coad~tron~ m y  rUow p o l y m e ~ o o  Q 
take plvc 

- 
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SECTION 6 HEALTH HAZARD IhFORMATION 



Woodwad=Ctyde Consuttants I 

Physical/Chemid 
Boihg Pomt 

TRITIUM 
MSDS/HAZCOM INFORMATION 

Characteristics I 

nf 
Vapor pressure 
Solubdity m water 
Specfic gravity 
Evaporation rate 
Mol weight 
Frecvng pornt 
B o h g  pomt 
Appearance 
Odor 

Physical Hazards 
Fue 
Explosion 
Reactiwty 

Health Hazards 
Signs/symptoms of exposure 
Medical conditions aggravated 
Prunary routes of entry 
OSHA PEL 

ACGIH TLV 

Carcinogen' 

nf  
nf 
nf 
nf 
nf 
nf 
nf 
nf 
nf 

I 

nf 
nf 
nf 

nf 
nf 
nf  
No OSHA PEL for this 
substance 
No ACGIH TLV for this 
substance 

nf 

Safe Handling Precaution nf 

Control Measures/Special Protection nf 

Spill Measures nf 

Special Precautions nf 

Other Information nf 

NOTE "nf indicates that no mformatlon was found beyond that already presented 

0 (JW2 I4OS)(All'Cll B)(03/29/90) 
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VAVADI UY 
METALlPOWDER 

DATE October  1983 

MATERIAL SAFETY DATA SHEET 
GENlUM PUBLISHING CORPORATION 

1145 CATALYN STREET 
SCHENECTAOY NY 12303 1836 USA 

(518) 377 8855 ofN'MwVUIw'N*CODP 

SECTION I MATERIAL IDENTIFICATION 1 

IECTION IV FIRE AND EXPLOSION DATA LOWW 

02; /f c 
, 0 22 Florh Polnr ond Morhod Autotpnlbon Temp Clommobill*v Limm in Air 

Vanadium W t a l  d u s t *  
a y e r  

Dust* :loud z:: 

- 
MATERIAL NAME VANADIUM m T A L / P m E R  I 
OTHER DESIGNATIONS 
" U F A C T L J R E R  

V ,  CAS #007 440 622 
A v a i l a b l e  from several s u p p l i a r e ,  i a c l u d l n g  
Alpha Products  
P 3 Box 299 
Danvers,  MA 01923 T e l  (617) 777-1970 

HAZARD DATA 1 %  1 SECTION 11 INGREDIENTS AND HAZARDS 

Vanadium Metal  - 1 IO-hr TVA 1 0 rng/m: 

Upper 

3 -  

Vanadium Pentox ide**  (MSDS #88) 

*NIOSH proposed in 1977 
**Current ACGIH (1983) TLV f o r  V 2 0 5  (When metal is 

heated  o x i d a t i o n  can  occur ) 
For a i r b o r n e  sample a n a l y s l s  vanadium o x i d e s  can  b e  

d i s s o l v e d  w i t h  0 01N YaOli, l e a v i n g  m e t a l  behind 
f o r  s e p a r a t e  d e t e r m i n a t j o n  

- 

'(Metal p a r t i c u l a t e j  
' 8 - h r  Tk'A 0 05 mg/m' 

( R e s p i r a b l e  1 0 
dust  6 fume) 2 5  

I I 
iECTlON 111 PHYSJCAL DATA 
8 o i l i r i g  p o i n t ,  deg C.  1 atm --------- 3000 S p e c i f i c  g r a v i t y ,  I 8  7 C ----- 6 1  
'apor pressure a t  2300 C,  mi, Hg ----- Ca 1 5 M e l t i n g  p o i n t ,  der C -------- c a  190( 
later solubility ------------------ T n s o l u b l e  Atomic weight ---------------- so 9 

.ppearance 6 Odor L i g h t  gray powder or w h i t e ,  l u s t r o u s  b u l k  szliJ, no odor 

1ECTION V REACTJVITY DATA 
a s s i v e  m e t a l  is r e l a t i v e l y  i n e r t  t o  0 , N , H and H 0 a t  ambient c o n  t ons, 

I t  react9 w j t h  hot 

ut It 
r e a c t s  when h e a t e d  and s t i l l  more r d d i l ?  if2povder2d. When heated  i:iair, Va&dfum 
o x i d i z e s  t o  brownish-black t r i o x i d e ,  b l u  -bl ck tt 
depending on t h e  temperature  I t  reacts (in C! at €60 6 to g i v e  VCI 
n i t r i c ,  h y d r o f l u o r i c ,  Conc 
and D i l  s u l f u r i c  a c i d s  and a l k a l i n e  s o l u t i o n 8  

anadium h a s  h i g h  s o l u b i l i t y  i n  iron (ferrovanadium al loy#)  and a pronounced tendency t o  
c a r b i d e  format ion  

nnadium r e a c t i o n  products  can  pose tox ic  hazards  The h i g h e r  valence vana ium compounds 

ox de o r  y e l l w - r e d  pentox ide  

s u l f u r i c ,  and p t r h a r i c  a c i d s ,  b u t  resfsts h y d r o c h l o r i c  

It  and some of i t s  alloy8 ara d e o x i d i z e r s  i n  m e c a l l u r  i c a l  p r o c e s s e s  ii 
g e n e r a l l y  have t h e  greater toxic  p o t e n t i a 1  

GENlUM PL'BLISHId+'G 
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SECTION VI HEALTH HAZARD INFORMATION I n v  1 o mg/m 3 for metal (see s e u  
)ana ium i s  an e s s e n t i a l  trace element i n  t h e  c h i c k  and rat and ma be i n  man also 

( c k t r o v e r s l a l )  It i s  u b i q u i t o u s l y  p r e r e n t  i n  e n v i r o n w n t  and b ~ o l o g i c a l  systems. 
tnhala t ion  of vanadium metal aeroaob i s  n o t  h i g h l y  toxic, b u t  vhen e x c e e e i v e ,  h r  produce 

catarrhal b r o n c h i t i s ,  moderate i n t e r r t i t i a l  paemosclerorlr, and,  r y r t c m i c a l l y ,  rome ad- 
v e r s e  l i v e r  and kidney effects 
l e s i o n s  are reported 

Ihe c h i e f  effects were on t h e  l u n g s ,  but no f ibror is  or 
I n g e s t i o n  produced c a t a r r h a l  nartritir. 

lanadium pentox ide  i s  a primary I r r i t a n t  and can  promote r e n s i t i z a t i o n  Its p r e s e n c e  
i n c r e a s e s  adverse l n h a  a t i o n  and c o n t a c t  effectr t o  t h e  lungr ,  r k i n  and eyee, "greenish-  
b lack tongbe" o c c u r s  on i n g e s t i o n .  (See MSDS r88). 

:errovanadiurn a l l o y  has  been found t o  be more t o x i c  t h a n  free vanadium metal, becaure  it 
i n c r e a s e s  t h e  s o l u b i l i t y  o f  vanadium i n  b i o l o g i c  material 
Eye Contact  

Sk in  ContaLt 
I n h a l a t i o n  Remove t o  f r e s h  a i r  
I n g e s t i o n  Contact  p h y s i c i a n  Gastric l a v e g e  my b e  needed 

FIRST A I D  
F l u s h  immediately and thoroughly wi th  running water for 15 minutes ,  i n c l u -  

d ing  under eye l ids  Get medical h e l p  
Wash a r e a  w i t h  soap and vater. Get medica l  he lp  for  i r r i t a t i o n  

Restore and/or rupport  breath ing .  Get medica l  h e l p  

SECTION VI1 SPILL LEAK AND DISPOSAL PROCEDURES 

l o t i f y  safety personnel  of  s p i l l s  Clean-up perronnel  need p r o t e c t i o n  against i n h a l a t i o n  
o f  d u s t  o r  fume P i c k  up s p i l l s  and place i n  a p p r o p r i a t e  c o n t a l n e r s  f o r  d i s p o s a l ,  keepln  
a i r b o r n e  p a r t i c u l a t e  a t  a minimum when c l e a n i n g  up 

'or vanadium r e c o v e r y  t e c h n i q u e s ,  p o l l u t i o n  abatement methods, and d e t e c t i o n  and t rea tment  
p r o c e s s e s ,  see r e f e r e n c e  1140 

iISPOSAL Recover waste when p o e r l b l e  and s h i p  t o  8 u p p l i r r  for r e p r o c e s s i n g  An approved 
l a n d f i l l  i s  reconmended € o r  waste m8terial t h a t  c a n  not  be recovered  o r  SdV8ged.  

' o l l o v  F e d e r a l ,  S t a t e ,  and Local r e g u t t l o r u  

SECTION VI11 SPECIAL PROTECTION INFORMATION 
'rovide adequate v e n t i l a t i o n  t o  meec TLV requirement i n  the workplace (Exhaust v e n t i l a -  

Approved N I  SH/HESA respirator as 
r e q u i r e s  s e l f - c o n t a i n e  

t i o n  may require f i l t r a t i o n  t o  protect environment 
s p e c i f i e d  under p r o v i s i o n  30CFR11 
breath ing  apparatus  w i t h  f u l l  facepiece operated  i n  p o r i t i v e  p r e s s u r e  mode 
chemica l  s a f e t y  goggles  and/or  f a c e s h i e l d  (8 i n c h  m l n )  
t i v e  c l o t h i n g  as needed t o  avoid r k i n  c o n t a c t  

'rovide preplacement and periodic medica l  examinat ions  i n c l u d i n g  comprehensive medica l  
h i s t o r i e s ,  chest x-ray, pulmonary funct ion  t e a t e .  P a r t i c u l a r  emphasis on r e s p i r a t o r y  
t r a c t ,  s k i n  and eyer R e t e n t i o n  of medical r e c o r d s  f o r  30 yearn after employment hae  
been recommended by NIOSH 

9 Exposure g r - a t e r  t h r n  70 mg/m 
Provide  

Wear rubber gloves and protec- 

SECTION IX SPECIAL PRECAUTIONS AND COMMENTS 
!tore i n  c l o s e d  c o n t a l n e r s  I n  a cool ,  d r y ,  w r l l - v e n t i l a t e d  are8 P r o t e c t  c o n t a i n e r r  from 

Lvoid I n h a l a t i o n  of d u s t ,  vapor OY fume when generated  Prevent c o n t a c t  w i t h  e e8 and 

damage 
i n g  techniques  t h a t  w i l l  Eeep a i r b o r n e  p a r t i c u l a t e  rt a minlmm 

e k l n  S e n s l t l t a t i o n  may o c c u r  w i t h  r e p e a t e d  or heavy exposurer (eee S e c t .  V I 7  

Use good housekee i n g  practices t o  prevent accumulation o f  &at and f o l l w  c l e a n  

! e o n l y  w i t h  adequate v e n t i l a t i o n .  
,?can work c l o t h e s  should be s u p p l i e d  d a l l y  when varudi\rrP contaminat ion  OCCUT~.  Fo l low 

good p e r s o n a l  hygiene practice Chronic u p o e u r e  effectr are not  f u l l y  known. 
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Matcrlal Name URANIUM 

Description (Orlglnluses) Used m nuclearfuels(Yl and'uu), inresearch md 1~ 
applicabons w h m  its high density is  useful =U IS used in atom and hydrogen bombs 

Otber DerIgnatlonr U,CASNo 744041-1 

NOTE Uran~um u regulrted by the Nuclel~ Regulatory Comrmsuon 0, whrb should be 
toatultcd for specfs rcqulnmenu on all aspects of the pmducioo rod dunibuioa of thu 
radmacove mrtcna! 

Ca 100 

@ 
Genlum 

OSHAPEL 
dHr W A  0 OS m g / d  (Soluble 

SHrTWA 025 mg/d (Insoluble 
Compounds) 

c o m p o u w  

W S  
H 1  R 2  

*Defined for both soluble and insoluble natural uranium compounds 
**MonitOr NIOSH, RECS (YR3490000). for future daw 

F 1  
R O  
PW+ 
+se m; E 

ACGIHTLVh 19877-8(1* 
TLV-7WA 02mg/ms 
n v - s m  06mg1ms 

Not krted** 
Toxklty Data 

I 9 4  
s 2  
K 1  

Flash Pomt and Method 

SECTION 2. INGREDIENTS AND HAZARDS ' 1 % 1 . .  EXPOSURE LIMITS .II 

Autoigniuon Temperature Flammabllity Lmts m Au 
Q by Volume + 

U ~ U -  CAS NO 744G61-1 

Appearance and Odor A tdverahiu, lusoous,heavy.ndioactive mcul,odornotfound 

SECTION 4. FIRE AND EXPLOSION DATA < 1 LOWER I UPPER 

Extlngulsblng Media *Use "rlcohol" form, d y  chcmcal. orcarbondioudt to fight m u m  f i r  

Unusual F l r c  or Exploslon H 8 t r r d s  Fmcly divided turnings, shavmgs, or &IPS of ltMIum an much morc re~~tln than uranium ID 
bulk form I f  these an present durmg fi, do not dspcrsc them into a dust cbud, whtch may be explosive 

Spcclal F l re -  flg h t In p Proced u res Wear 8 sclf-contamcd bruthmp apparatus (SCBA) with a fill f8cepitcc opaued ID the p?essure- 
d e w d  OT ~ O U U V C - ~ S W C  mode 

SECTION 5 REACTIVTTY DATA  
Urmum IS suble in closed containen at mom temperoturc under normal storage and hrndlmg condilloat It waot undergo hazardous 
poly mcnuuon 

Cbcm Ical Incompatibilities Uranium can rcactdangerously with w, carbon tcorchlonde. chlonne, fluonne, nim acid, nitnc oxide, 
S C l e m u a  Sulfur. and watcr 

Conditions to Avoid Preventcontactwith incompaublcchermcals Donotcrratedusrywo~ingcondillons 

Hazardous Products 01 Decomposition Uranium mcul fume andlor oxides of uranium(U0,) can k p-oduced dunng utarliurn rues 



No 238 URANNM 8/88 

SECTION 6. HEALTH HAZARD INFORMATION 
Urcloium u not kslrd IS a carcinogen by the NTP, IARC, or OSHA 
Summary 01 Risks Urmum urd iu ulu ue hi hly tom and ndiouttve. Dermultu. rend dunage, acute n c c m  urcnal ksmns, rod 
e m  death may occur fmm aposm Iphrlrtrm ofnm urrplum p w c l a  pmepu m d  ndrrtra h u u b ,  wlated W u m  p w c k s  
m the lungs ma k a long-rtrm ~ m o 8 c e x  hrzrrd Tbe m01t soluble m u m  compouads ue co~tldacd to k mo!e tow, especully 
to the waeys Lrtc of unmum compounds are tespmw inimu, mugtune s h a ~ r r  of- etc, uz possible ~m-4 ~hn 

emstion of alpha or beta m c k s  and momellw) gamma rr by the disrnkgmhon of the oucki of UC .lo- Medlcrl r" oaditloas 
court  wrh umuum compounds can UUK radiuran dunage ID the burl cells Note: Rdlorcdvity IS the proprty of 9K 

AggriV8tcd by Long-&rm Exposure Nonerrporccd Target OrQans* Skm,eycs,ltm,Lubae blood,retp~myrjrrrrm, 
1 phauc s stem. md bone m m w  Prima Entry: Inhrlauon, stun or eye cooUff Acutt Ekcts .  Naurecc wrmbng, 
s k e s s  o!brcattt, and coughmg C h r o n i c h c t r .  Pnmmly Le effects of nduaoo from msoluble compounds poUrb&ws 
include p#umoconioslt, pulmonuy fibmsu, Iymphomr, oslcourcomr, md 1un CIOCQ 
FIRST AID. Eyes. lmmediatcly flush eyes, 1~1ud1ag uodalhe cycldr, sea& butthoroughly wtth platy of 
15 m u t e r  SkJn. Immedulcly wash UIC rffarmi IIU mtb SOJP rod water Daonrrrmo.re body surfaces 
m s  m u m )  f~b818tlOa R w e  the expavd pmoa to h h  rtr,Sm rpdlm 8uppOn hu ha 
In rrtlon Neva ivean mgb m o u t h ~ ~ ~ w h o b o ~ ~ s o r ~ v u l s ~  SeekmedJcrlurirtrwC 
GETMEDICAL~LP(~~LAKT,PARAMEDIC,COMMUMTnFORALL~~POSURES. Seekpro~ptadithrrrirtiacc 
for further trutment,obser~rtlon, rad nrp ortrfier flnt rld.Foo)lowtbe established prrmdures for bandl1 
materlals, iacludla rrdiatlon-monitor P ng programs 

control speciallrts in radiation treatment. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Splll/Leak Acci&aullerksorsptllsofu~umrPdiummpouodrmunkp~formllrpdvrnceofrtrnrqOrpyworkpr#sdurr 
Specul nduuon procedures arc q u u d  md pfcuroaal utisuna mry be needed. No!@ safety persorme& evIcuItt rll amasenlrl 
persoonel, md pmmde adequate vencllatlon. Ckaaup persoanel aced prowmn 8g-t coouct with rod mhrlraoo of dun (see s t  8) 

ndioacttn 
NOTE TO PHYSICIAN: Followtag Ingcaoa, Wtr lc  

Irvage with 8 2% b f carbonate rolutloa Is recommended. A 5% bicrrbonrte solution hrr btcn used by some polson 

Waste Disposal Follow all cumnt~gulaclonsonthedisposalofndioa~vepioductt Coa~tyoursuppkr~orlicsrsdanfnc~for 
deuiled recommeodauons Follow Fcdcral, state, and local regulaclons Special laws governrng the disposal of rndlarc~ve wute and 
contammated uems uc appkcablc 

OSHA Dcslgnntions 
Au Cmmaurt (29 CFR 1910 lo00 Subput 2) 

EPA Deslgnatlons (40 CFR 302 4) Notkacd 

SECTION 8. SPECIAL PROTECTIOS INFORMATION < 

Goggles Always wear protcclive c~eglasscs orchermul safctygoggles Follow OSHA eye- and frce-pmtccRoo ngulPIons (29 CFR 
1910 133) Respirator Consult rheA'l0SII Pmki GurderoChwcclHozordr (Genium ref 88) forgentnl rrcomwadabont on 
WS~KUOK Follow OSHA rcsptrztor regulations (29 CFR 1910 134) For emergency or nonroutme opentroor (leaks or clermng reactor 
vessels and storage tanks), war M SCBA with a full facepiccc operatcd m the pressuredemand or positive-pressurn mode 
Warning Ax-punfymg rcspinton will no( prorct worken ra oxygendeficient atmospheres Other Werr rmpmrout gloves (wltrrl 
mbber, neoprene. or PVC). boots. aprons, etc , K rcqulnd by the work cnmnmcnt LO prevent proloaged or nperted skro COPUCL 
Ventilation Install md opcrau general and local exhaust-vmcllacron systems powerful enough to mamM aybomc levels of umium 
below the OSHA PEL cilcd in sccuon 2 Salet) Stations Make emergency eyewash stlL10ns. ufety/qurck-dreoch showen, md 
washing facilues availablc in work arcas Contaminated Equipment Contact lensrs pose a special hazard, soft knrs m y  absorb 
untauts and all lenses concentrate thcm Pmclcs can adhere lo contact lenses and cause corneal damage Do nol mtr coo1yt lenses m 8nj 
work area 

Comments Ractrcc good personal hygiene, always wash thoroughly rftcr using this m8tmal Avod tnorfarpo 1t from your hrPds to 
your mouth whrle eatmg, dnnk~~g,  or smolung Do not at, dmk, or smoke m my work uu Do not inhale umium dwt 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS < '  

Storagc/Segrcgrtion Slorc unniumincloscd wnfaincn macool.dr),well-ven~lateducarwayfrom#rurcuof~honrod 
locompatible chemrds ( s a  sect 5) 

Spec 1 a 1 Hand Iln g IS tor age Do not allow moisturc contirmnalion of storage facilities Follow established state md W a d  ~plrU0rU 
for the use and storage of radioacuve malcr~ls 

TnasportationData(49 CFR 172 101-2) 
DOT Shipping hame Uran JmMculPwophonc 
DOT Label Radioac~veandFlammablcSolld 

DOT Hazard Class RadloactlveMamal 
DOT ID ho uh'2979 

exundr no w a n a n l r ~  mkcI no rep senulioN md PIumcI no r c r p s i b i l  n Indusuial H y g m e  Review DJ Wilson, CIH - b o  ukrn ii ahe prrpr~a~ioo of swh inlonnabm Ccnium hbllrh ns Corp 



OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR 

VINYL CHLORIDE 
POTENTIAL HUMAN CARCINOGEN 

INTRODUCTION 

Thls guideline smmamEs pemnent mTo- .bout vlnyl 
chlonde for workers, employers, ud occuprtlonrl =fay and 
health pmfessio~~Is who may need such informwon to con- 
duct effective occupational safety and health programs 
Recommendwons may k superseded ty DCW developments 

recommendauons as gene& guickl~nes 
111 these fields, thererim, d e n  me d v w d  to q a f d  these 

SUBSTANCE IDENTIFICATION 

Formula CzH,CI 

StrUCtUR. CHZrCHCl 

synonymr. chlorethene, chlorcthylene, monochlonthy- 0 lene, chloroethylem 

Idenhflers CAS 75-01-4, KlzcS KU962S000, DOT lO86, 
label required "Flammable Gas" 

AppearPnce and odor Colorless gas with a meet odor 

CHEMICAL AND PHYSICAL PROPERTIES 

Phpcal  data 
1 Molecular weight 62 50 
2 Boiling point (at 760 mmHg) -14T (7T) 
3 Specific gravity (water = 1) 09121 
4 Vapor density (air = 1 at bodlng point of vinyl chlonde) 

5 Melting point -1557°C (-2434T) 
6 Vapor pressure at 20°C (689) 2,580 mmHg 
7 Solubility in water. g/lOO g water at 24°C (75T) 0 11 
8 Ionization potential 9995 eV 

Reactinty 
1 Incompatibilities Atmospheric oxygen and strong oxiduen 
may react with vinyl chlonde to produce peroxide, which can 
inmate a \ iolent polymerization reaction 

215 

2 ---'IlaK:m-P= 
(eg , hydrosen chlonde ud carbon molKIxIck) mry be 
relused m 8 fire lrnnolvmg wnyl chlonde 
3 Camon Check valves for leaks 

R.mmrbility 
1 Flash pomt -78% (-K)8OF) (open cup) 
2 Autoipt~oa tcmpenture 472.C (882.F) 
3 FluMlrMe lrmrb LO ut, 96 ty volume Lmw, 36, Upper, 

33.0 
4 clrssIAFlammable~cirrs(29cFRl9laK)6).Flam- 
mability Rating 4 (NFPA) 

warning properties 
1 Odor threshold 3DOO ppm 
2 Evaluation of wprning properties for respirator selection 
Warning propertla arc not considered in mcommending 
mpintors Tor use with arcurogew 

EXPOSURE LIMITS 

The cumnt Occupauonal Safety and Health Administration 
(OSHA) pemussible exposure lirmt (PEL) for vinyl chloride 
is 1 part of vinyl chloride per million pans of air (ppm) as 
a time-weighted average (TWA) Concentration over an 8-hour 
workshift, and the ceiling concentration which shall at no 
time k ex& is 5 ppm as determined in any &minute 
sampling pcnod The Natronal Institute for Occupational 
Safety and Health (NIOSH) tecommcnds that vinyl chlonde 
k controlled and handled as 8 potential human carcinogen 
in the worlrplrce. urd the NIOSH recommended exposure 

ble limit The Amencan Conference of Governmental Indus- 
trial Hygienuts (ACGIH) has designatad vinyl chloride as an 
Al substance (suspected human carcinogen) with an assigned 
threshold limit value, TLV' of5 ppm [lo milligrams of vinyl 
chloride per cubic meter of air (mg/m')] as a 'MA for a 
normal 8-hour workday and a 40-hour workueek (Table 1) 

llrmt (REL) IS that exposure k rmnlrmted to the l M S t  feasi- 

U S DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Disease Control 
National Institute for Occupational Safety and Health 

Division of Standards Development and Technology Transfer 
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Table 1 -Occupational exposure 
limits for vinyl chloride 

Exposiirc luniu 
Ppm mglm’ 

- OSHA PEL TWA 1 

NIOSH R E L  (Ca)* 
ACGIH TLV@ TWA 

Ceiling (1s min) 5 - 

(Ala) t 5 10 

Lawest feasible limit 

(Ca) NIOSH recommends treating as a potend human 
carcinogen 
t (Ala) Human carrinogen with an assigned TLV 

HEALTH HAZARD INFORMATION 

Routes of exposun 
Vinyl chloride may cause adverse health effects following 
exposure via inhalation, ingestion, or dermal or eye contact 

Summary of toxicology 
1 Effects on animals Acute inhalation of vinyl chloride by 
multiple species ot animals caused central nervous system 
depression coma, and death, acute inhalation by dogs also 
caused cardiac arrhythmias In mice, rats. and hamsters, 
chronic inhalation or oral administration of vmyl chlonde 
produced cancers of the liver, krdney, central n e m s  sys- 
tem, skin, and mammary and car duct glands 
2 Effects on humans Acute exposure of workers to vinyl 
chloride has caused narcotic and anesthetic effects Repeated 
exposure of workers to vinyl chloride has caused increased 
blood pressure decreased blood platelet counts, increased 
liver enzyme levels, restricted blood flow, bone degenera- 
tion in the fingers, liver and spleen enlargement, nem sys- 
tem disturbances, central nervous system depression, 
decreased respiratory function. and emphysema Cancer of 
the liver has been associated with exposure of worken to vinyl 
chloride during the poljvinyl chloride production process 
Cancers of the lung, brain, skin, nervous system, gall blad- 
der, mouth, and pharynx have also been obsemd in wor- 
kers with a history of exposure to vinyl chlonde An l l l c ~ s e  
in fetal mortality has been reported among wives of workers 
who had been exposed to vinyl chloride 

I 

Signs and svmptoms of  exposure 
1 Shorr-rerm (ucure) Exposure to vinyl chloride can cause 
dizziness, light-headedness, nausea, dullness of visual and 
auditory responses drowsiness, and unconsciousness Irri- 
tation of the skin and eyes can also occur Skin contact with 
the liquid can cause frostbite 
2 Lotic w n i  (( lironrc) Expasure to vinyl chloride can cause 
thichening of the skin contact and allergic dermatitis, fatigue 
coughing and sneezing abdominal pain gastrointestinal 
bleeding nausea vomiting indigestion diarrhea, jaundice, 
ueight loss anorexia and a cold and tingling Sensation of 
the hmd\ m d  lcet 

RECOMMENDED MEDfCAL PRACTICES 
Medical surveillance progrrrni 

Workers with potent& exposures to chemical hazards should 
be monitored in a systemauc program of medrcrri survclllance 
intended to prmnt or coavol occupauonal mjury and du- 
case The program should include eduauon of emplayers 
and workers .bout work-related huuds, placement of 
workers in jobs that do not Jeopordlze their safety and M t h ,  
earliest possible detection of adverse health effects. and 
referral of workers for diagnostic confinmuon and treatment 
The occurrence of disease (a %nunel Wth event,” SHE) 
or other work-related adverse Wth e&ctr should prompt 
immedute evolurt~on of pnmuy prcveo~ve mcmucs (e g , 
lndwnJ hyg~ne mo~tonng, mglneenng controls, and per- 
sonal protective equipment) A med~al mrllincw prognm 
is intended to supplement. not replace, such measures 

A medical surveillance program should include systematic 
collecuon and epidemiologic analysis of relevant environ- 
mental and biologic monitoring, medical smcning, mot- 
bidity, and mortality data This analysis mry provide 
informauon about the relatedness of adverse health effeas 
and occupational exposure that cannot be discerned from 
results in individual workers Sensitivity, specificity, and 
predictive values of biologic monitoring and medical screen- 
ing tests should be evaluated on an industry-wide basis prior 
to application in any given worker group Intrinsic to a sur- 
veillance program is the dissemination of summary data to 
those who need to know, mcludmg the employers, occupa- 
tional health professionals, pwnually exposed workers, and 
regulatory and public health agencies 

Preplacement medical evaluatron 
Prior to placing a worker in a job with a potential for ex- 
posure to vinyl chloride, the physician should evaluate and 
document the worker’s baseline health status with thorough 
medical, environmental, and occupational histones. a phys- 
ical examination, and physiologic and laboratory tests ap- 
propnate for the anticipated occupational nsks These should 
concentrate on the function and integrity of the shn, liver, 
krdneys, and cardiovascular, hematopoietic (blood cell form- 
ing), nervous. and respiratory systems Medical surveillance 
for respiratory disease Should be conducted by using the pnn- 
ciples and methods recommended by NOSH and the Amen- 
can  T h o r a c ~ ~  Society (AB) 

A preplacement medical evaluation is reammended in order 
to detect and assess preexisting or concurrent conditions 
which may be aggravated or result in increased risk when 
a worker is exposed to vinyl chloride The examining physi- 
cian should consider the probable frequency, intensity, and 
duration of exposure, as well as the nature and degree of the 
condition in placing such a worker Such conditions u hich 
4hould not bc regarded as absolute contraindications to Job 
piacemenr include chronic diseases of the liver The phlsi- 
clan should obtain baseline values for serological tess of liver 
function and marhers for infection with Hepatitis B \irus 

Periodic medical screening and/or biologic monitoring 
Oc~upational he~lth inter\ ICW\ and phj sical examinations 
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should be performed at regular intervals Addiuonal ~XPM- 
nations may be necessary should 8 worker develop symptoms 
that may be attributed to exposure to vinyl chlonde The in- 

terviews, examinations. and appropnate medical screening 
and/or biologic m ~ ~ t o n ~ i g  tats should be dysabd at den- 
tlfylng UL CXCeSSIH dbcreueotd-acnd m the lnte#nty 
md~lo l~ funcuoaa f therhn , t~ 'hdnyarada ld l -  
-* bernuopoletlc, =nul% rmd retplmxy rystems 
ucomparujtothe baselm rptus dthe lndlvldurl worker 

rtandardzedpr#.tdurrsdevrluoaoncnwrprr#nnmended 

lung functron 

Medial pmctkts recuammdtddthctimtdjob~ 
fer or tcrminrtion 
The mcd~crl, enwonmcntzl, urd occupauonal tustory mtct- 
vicws, the physicrl cxanlnauon, and SeIScted physlologlc ud 
laboratory wu which wcrc conducted at the tunc d place- 
ment should k reputed at the tune ofJob tmsk or tern- 
natron Any changes m the worker's Wth stam should be 
compared to those expected for 8 sutable reference papulr- 
tron Because occupat~onal exposure to vinyl chlonde mq 
cause diseases of prolonged induction-l.tency, the need for 
medical surveillance may extend well beyond termination of 
employment 

Sentlael health mnts 
Delayed+nsct SHE'S lnclude kver cancer (hemangio- 
sarcoma) urd "whte finger" (Raymud's syndmnc, secon- 
dary to WCulltlS) 

MONITORING AND MEASUREMENT 
PROCEDURES 

Method 
Sampling and analysis may be performed by collecting v~nyl 
chlonde vapors with tandem charcoal mbes followad by 
desorpuon with carbon disulfide and analysis by gas chro- 
matography Direct-reading devices calibrated to measure 
vinyl chloride may also k used if available A detailed sam- 
pling and analytical method for vinyl chlonde rmy be found 
UI the NIOSH M& ofAnal'cal Metha& (method number 
m) 

or to expected values for a suitable rchcnce population The 
following w t  should k used and interpreted accord~ng to 

LyNIOSHurdATS sandmhdquestloclnurrrurdtestof 

PERSONAL PROTECTIVE EQUIPMENT 
Chemical protective clothing (CPC) should be selectad afier 
utiluing available performance data, consulting with the 
manufacturer, and then evaluaung the clothing under a d  
use conditlons 

Workers should be provided with and required to use CPC, 
gloves, and other appropriate protective clothing necessary 
to prevent shn contact with vinyl chloride 

SA N I TAT1 0 N 
Clothing which is contaminated with vinyl chloride should 
be removed immediately and placed in sealed containers for 

storage untrl it can k discarded or until provision IS made 
for the rcmovll of vinyl chloride from the clothing If  the 
clothing is to be laundered or cleaned, the penon perform 
ing the operation should k informed of vinyl chlorides 
hurdous pFopertres Reusable clothing urd quipmcnt 
should k checkd Cor nrldurl COIWIUMUOII before mse 
a- 

that penrut scpanoon of sv#1 and work clothes should k 
provided 

Wrkn should k required to shower following 8 workshift 
ud pnor to pumg on meet clothes Clan work clothes 

A - r#nn wtth shawUr, Wishing fiCdltlCS, urd lOCkf8 

- k W u Y  
SlcrnrhtbarnnercOnamurrQd with VInyIchIonde should 
bepFomplywrshedwrthrorpurdmter 

ne stonge, FmpuuMn. dupurslng, ~coIw1IIpIoII o f  hod 
or kwrsges, the storage or rpplicauon of cosmetics, the 
stow or smokang of tobacco or other smolung matenrls, 
or the stow 01 use ofproducts for chewmg should k pro- 
lubitul m wrk aras  

Worken who M e  wry1 chlonde should wash their frces, 
hands, urd forums thoroughly with soap and water before 
eaung, smolung, or using toilet fkilities 

COMMON OPERATIONS AND CONTROLS 
Common openoons rn wtuch exposure to vinyl chlonde may 
occur urd conmI methods which may k effective in Uch 
case uc llstad in Table 2 

'Igble 2.4pemtions and methods of 
control for vinyl chloride 

operations Controls 

Dunng the manufacture 
of monomer, polymer, protective equipment 
copolymer, and terpolymer 

Dunng the transfer of 
monomer to tank cars or 
polymemtlon reactors, equipment 
dunng mplntelllllce work on 
tanks or m o r s  

Dunng the cleaning of 
polymerltatlon a c t i o n  protective equipment 
tanks 

Process enclosure, personal 

Local exhaust ventilation, 
personal protective 

Process enclosure, personal 

EMERGENCY FIRST AID PROCEDURES 
In the event of an emergency, remove the victim from fur- 
ther exposure send for medical assistance and initiate emer- 
gency procedures 

Eye exposure 
Where there is any possibility of a worker's eyes being ex- 
posed to v i g I  chloride. an eye-wash fountain should be 
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provided within the immediate work area for emergency use 

If vinyl chloride gets into the eyes flush them immediately 
uith Idrge amounts of water for I5 minutes, lifting the lower 
and upper lids occasionally Get medical attention as soon 
as possible Contact lenses should not be worn when work- 
ing with this chemical 

Sun exposure 
Where there is any possibility of I worker's body k ing  ex- 
posed to vinyl chloride. facilities for quick drenching ofthe 
body should be provided within the immedmte work area for 
emergency use 
If vinyl chlonde gets on the skin, wash it immcdutely wib, 
soap and wtcr I f  vinyl chlonde penantes the dothing, m- 
move the clothing immediately and w h  the dun wth soap 
and water Get medical attention promptly 

Rescue 
If a worker has been incapacitated, move the affected worker 
from the hatardous exposure Put into effect the established 
emergency rescue procedures Do not bccmnc I casuaIty 
Understand the facility's emergency mcue procsdurcs and 
know the locatlons of rescue equipment Wore the need PI'LSCS 

l 

I 

SPILLS AND LEAKS 

Workers not wearing protective equipment and clothing 
should be restncted from amas of spills or IC& until cleanup 
has k e n  completed 

If vinyl chloride is spilled or laked. the following steps 
should be taken 

I Stop the flow of gas I f  the source of the leak is a cylinder 
and the leak cannot be stopped in place, remove the leaking 
cylinder to an area with local exhaust ventilation and repair 
the leak or allow the cylinder to empty 
2 Remove all ignition sources 
3 Ventilate area of spill or leak 

WASTE REMOVAL AND DISPOSAL 

U S Environmental Protection Agency, Depanment of Trans- 
portation and/or state and local regulations shall k follawed 
IO assure that removal, transpon, and disposal are in accor- 

I dance uith existing regulations 

RESPIRATORY PROTECTION 

It must be stressed that the use of respirators is the least 
preferred method of controlling worker exposure and should 
not normall) be used as the only means of preventing or 
ti1 in I m i  zing exposure during routine operat ions However, 
i h C r L  Arc wme exceptions for uhich respirators may be used 
to coiiirol riposure H hen engineering and work practice con- 
trol\ Jrc: not technicallv feasible when engineering controls 
drc' in the process of being installed or during emergencies 
and certdin maintenance operations including those requir- 
ing confined space entry (Table 3) 

In additton to respirator sclectlon, a complete respiratory pro- 
tection program should be instituted which as a mmmurn 
complies with the requirements found in the OSHA Safety 
and Health Standards 29 CFR 1910 134 A respiratory pro- 
teaon program should include as a minimum an eMiuruon 
of the wwkcr's rbrlity to pe&m the work wMe wean4 
I rrspitor, the regular m i n g  o f  personnel, fit testmg. 
p e n o b c a m r o n m e n p I m ~ n r b n n g , m u n ~ ~ ,  
mnd c l m n g  The lmpiemenlrtlon o f  an adequate respiratory 
protection program, including selection of the c o m t  respi- 
rators, requires that 8 knawledgeable person k in charge of 
the progrun and that the program k evaluated ~gulorly 

Only respirators that have been rpprcrved by the Mine Safety 
and Health Mmuurvouon (MSHA, brmerly M i ~ n g  En- 
f;oreement and Safety Mrmrustration) and @ NIOSH should 
k used Remember' Air-purifying mspimton will not 
protwt from oxygendeflcicnt 8tmosphercs. 
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lhble 3.-Respiratory protection for wnyl chlonde 

Condition Minimum respiratory protection* 

Any detectable wnccntratlon m 
Planned or emergency entry 
into CWirOnmCntS conulning 
unknawn or any detectable 
concentmum 

Firefighting 

Escape only 

Any sclfcontatncd bratlung apparatus wth 8 full fpcepiece and operated UI a 
p r r s s u r e d e d  of other posltlve pnssure mode 
Ally SUppliCd-ar reJpif8tor Wth 8 fd frceplSa Ud O p e d  8 PfCSUredCmnnd O f  

other positlve pressure mode in CombinaUon w d ~  an auxlllary self-contained breathing 
appatus operated in a pressuredemand or other posiuve pressure mode 

Any self-contained breathing apparatus with a full iaCepiece and operated in a pressure- 
demand or orher posiuvc pressure mode 

Any supplid-w retpimtor wth I fd frceplece md opcmted UI 8 presourrdemurd or 
other posi~ve pressure mode UI canbuutlon wth an auxhry selfumtuncd bruthmg 
i p p ~ t u s  o p e d  in prrswndermnd or orher positlve pressure mdde 

Any self-contained breathing apparatus with a full facepiece a d  operated in pressure- 
demand or other posiuve pressure mode 

Any ur-punfying full facepiece respintor (gas mask) with a chin-style or front- or 
back-mounted canister pmvding plrotectlon r&unst the compound of concern 
Any appropnatc escape-type selfconulncd brutlung apparatus 

* Only NIOSH/MSHA-approved equipment should be used 

1988 
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SECTION 1. MATERIAL IDENTIFICATION 
Material Name XYLENE (Mud Itomen) 

No 318 

XYLENE (Mixed Isomers) 
(Revision D) 
Issued November 1980 
Revised August 1988 

*eXyIaoe, CAS No 0095-47-6 
n-Xyk#, CAS NO 0108-38-3 
PXYICOC, CAS NO 01W2-3 

wth your ruppher to detnmrae d there ut ddilroos, ccmrrmln.n~, or 
mpunws (such IS beazcoe) that arc prescot io rcporuble qumtltles per 
29 CFR 1910 
-Immedipuly dangerous to kfe rod health. 
.*** See NIOSH, RTECS (No ZUlOOOOO), for addrtlonal data wth refcrews 
to rcproductlve, u n u ~ e ,  rod muugeox effects. 

OSHA PEL 
~ 

I-HrlWA lOoppw435 mg/m' 
ACGIH TLVS,  1987.88 

n v m A  100 ppm 435 wm' 
n v s r u ,  150 ppm, 655 mg/d 

Toxicity Drtr****  
H u m 4  Iohrluloa, TCb 200 ppm 
Mm. Inhrlrtloo, Lc loo00 ppW6 Hrs 
Ry Onlrg,, 4df- 

I I 

SECTION 3. PHYSICAL DATA 
lllog Polot 27YF to 2937 ( 1 3 K  to 145'C)* t eltlng Point* -13T (-UT) 

Evrporrtloo R i t e  0 6 Relurvc to BuAc I 1 
Spcciflc Grrvlty (H,O t 1) 0 86 

Water Solublllty (%I: b I u b l e  
Molecular Welgbt: 106 GnmvMole 
'IC Volrtlle by Volume: Cr 100 
Vapor Pressure* 7 to 9 Tom at 68'F (2o'C) 
Vapor Denrlty (Air P 1) 3 7 

Appcrrroce r o d  Odor A c l u r  hqurd, mmatlc hydrocubon odor 

'M8lmrls with wider aod o m w c r  boihg nngcs pc c o ~ r c r a l l y  ivulrbk 

SECTION 4. FIRE AND EXPLOSION DATA LOWER U P P m  
Flash Pomt and Method Autoignium Temperature Flammability Lmts m Au 
8lT to 9O'F (27'C to 3t'C) 867'F (WC) 8 by Volume 1% 7% 

Ertlogulsblog Mcdlr Use form. dry chcrmcal, or urbon dalude Use w8tn sprays D rtducc the nft of b u m g  ad to cool contuocrs 

L'ousurl F I rc  or  Exploslon Hszrrds. Xylene v8pa 1s huvm thm 10 uld mry mvd 8 coondcrrbk dimace to 8 low-lying S O U I C ~  of 
#nitroo and flash back 

Speclrl Fire-fightlog Procedures Wur 8 telf-coaumed brruhmg rpp-s (-A) mth 8 full frcepr#c operated 10 the preuure- 
lemrnd or posiuve-prcuun mode 

SECTION 5. REACTIVITY DATA 
Yyleae IS stable 1~ closed cootuners dunng ~ U L I O ~  operutoor. It does no1 uodeqo hamdous polymcnutron 

Cbcmlcal Iocornpatlbllltlcs 731s matcnrl may react dangerously wth smog oudrtcn 

to Avold Avoid any exposure to sources of rgmtloo rod to m n g  oxrdrltrr 

Products of Dccomposltion Carbon moaoude (CO) m y  k evolved d m g  xylene f i r  



No 318 XYLENEWedIsomers) 8/88 

SECTION 6 HEALTH HAZARD lNFORMATION 
Xylene IS no1 Lsted as a cucrnogeo by the IARC, NIP, or OSHA 
Summary of Risks Lqud xykoc is 1 tkln muat rad causes e 

posably hematemesa (vomttmg blood) Etleat 00 the eye& krdneyr, bver, bogs, aod the CNs are rlso 
Aggravated by Long-Term Exposure Fmbkms wlth cyu, rLm. ccou8l OQV~UI 

thn cootrcurbsorptloa Acute Effects* Dttswrr, excitement, drommeu,tPcoordmaUaa, mgg 
md Urort, corned ~ ~ U o t L 1 0 0 9 ,  m, o w ,  ~~~, a b - d  pM, od damrtltu C h r o m ~ # % ~ b k  eye 
damage, headache, loss of rppetltr. aavou- pde rhn, rad skin nrh 
FIRST AID Eyes Immediately flush eyer. mcludiog uudathe yetds, gently but thoroughly with pknty of momg water for at 
kat 15 rmnutes. Skin Immedlrtely wash the &feted -8 wth rorp ud wrta  Inhrhtlon Remove the exposed pmon to f k h  
w, rcslorc andlor tupporl hrs or bcr bmhag u needed Haw a med perroo adrmarztn ox en. Inpt lon .  Nevu p e  mythlpg 

occur, keep e x p o d  person's head klow hu or ha @a to prevent aspn~m (bmthmp WIC 4ua xyleac 1010 thc 1 ~ )  kae 
kmxrhaglc pneumams with gnve, posiily hcrl, pulmonrry qury em OCCPT horn aspinq ver)r d qumcata 

GET MEDICAL HELP (TN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medic81 asslrtaoce for further trertmcnt, obrcrvrtlon, r o d  sa port after llrst aid. If exposure Ir severe, 
hospltllltrtloo for at least 12 hours with careful monitoring &r delayed onset of pUImOO8rY edema Is 
rerommcodcd 

ema, qes ,  md defaamg, pmlooged tooract may cause 
bhskmg IohlkPg xyleoc can depnss Ihe ceotnl m o u s  system ( % S), rod mgesmg it can luu l t  m grrPomttsW dlsuhut~e, md 

gummtestmd @W, bbod, hmS Id la;t, 8 h  P r f m r r ~  htrf :  krhrlttoq 

by mouth to W-M who IS uocoluciou~ or conwlsq Vomtmg my occur q ~ ~ ~ t u w u s l y ,  F ut do not d u e  It If vooutiog should 

Medical Coodltloos 
tcm, kdrryt, rad kver may k worsened by 

of em nose, 
expos= to X y h e  Target O?gaOS: a s s  

xylene 

SECTION 7. SPILL, LEAK:, AND'DISPOSAL PRQCEDURES"LY'.'% k' ' " " " '  ".e ' ' 

SpIll/Le8k No* ~ & t y  penonoel, pmv& vatllrtroo. rad eltrmn8t~ dl 80- of 1QptUo0 d I t C l y  -up & oeed 
proce~t~ao rgunst catact mth md inhlitrw of xylene vtpor (see reet. 8)  coatdn lagc SP& & collect WU@ or rbsorb it with (IP wn 
m&fd SU& 8~ sad, utth, or vamtcuktc Us -g WlS to pkce WUDC &ud of rbtakot  into Clorrbk amtamem for&rpo& 
K n p  ware out of KWQI. watmheds, rod wrtaway& 
Waste Dlsposrl CoorrCt your ntpplra Q a &eosed OOntrufoI for d e W  ncommeadat~oos Folkw Fedd. stm, M d  kcrl 
ngulatlcas 
OSHA Desigortioos 
Au Coourmoaot (29 CFR 1910 lo00 Subpat Z) 
€PA Designatloas (40 CFR 302 4) 
RCRA Hprudout Waste, No U239 
CERCLA Hlurdous Subsuace, Repruble Qumtlty IO00 Ibs (454 Q), per the Clean Water Act (CWA), secuoo 31 1 @) (9) 
SECTION 8. SPECIAL PROTECTION INFORMATION 'xi-, le' 3 ' i a ' ' 3  \G%P ' m w v  ? "  

supplemcnIay prolcc&ve mcwze F o b w  OSHA eye- rad face-protscboo ze~uroor  Tnr (29 1910 133) Respirator: Use a NIOSH. 
Goggles Always wear ptcctIve eyegluses or chmml safety goggler wbat rp 

approved rcspuamr per the NXOSH Pmka G d  ta Ckmccol Ham& f a  the mmmum-ur w o c e n m  mdbr Ue exporn lanuu 
cird ID S ~ C L L O O  2 Follow OSHA rc m o r  ngulutons 49 CFR 1910 134) For emergency or ~ ~ m ~ u t m e  use (leaks or ckmq reactor 
vesvlr  aod storage taaks), wear =&A with 8 full facepiece opentcd ID the prcuurcdemrod orpoauve-pmsurc mode Wrrnlog Aw 
purifying r ~ t p v l t o ~  will nol mlcct workers m oxygmdeficicot rtmosphcrcs Other W a r  rmperv10us gloves, boou, rprws, gruntleu, 
e & ,  u requrred by the da of the wok opcntloa to prrveot pboged or reperred sku wowt wth xylme Veotllrtlon losull 
tad operaw pen1 md%l muunum, explonon-proof veotlluloo system powerful errough to rrmotua urbom levels of xylene 
klow the OSHA PEL standard cited IO )ccuon 2 k8l exhrust veaDlatroo is vents dispernoo of xykoe mlo 

COCrrl Work UeLT by C h I U 8 U g  It U JU SOW COOSult the hltt OdlIJOO Of &U ICf-ct I$& dCrrifed lecO&azIOnS 
!rfety Statlons Make eyewash stltloos, rdecy/quwk&nch showers, md wrchrrg fvrtrtler rvrilabk UI -of ULC rad hmdLPg 
Contaminated Equipment Coouct knrs pore r specul hazard, toft k o ~ s  m y  absorb untrnts rod dl leruu cooceatrate them Do 
MI wear cootact l e o ~ s  IB any work uu Rcmove ccnrtrrmousd clotlllng a d  launder it before mrnng it rgu, cletn xykae h m  shoes 
aod equipment Comments Pnctlcc good persod hygiene, dwrys wash thoroughly after uslog Ous mucnd Ktep it off of p u r  
clothm4 md quipmcot Avoid O u U f e ~  It from y o r ~  hmdr to your mouth whJe ertlng, dnalung. or r m b g  DO nol U S  h& Or 
smoke IO any work a m  Do not rnhrk xykfe vapa 

ft sibk, m p a i t l l  face shield u a 

f e d  beuurc it 

SECT ION 9. SPEClAL PRECBjfTIONS AND COMMENTS %* ' <* i" Y "  x' 

Tronsportrtlon D8t8 (49 CFR 172 101-2) 
DOT Shlpplog home Xylene 
DOT ID No UNlM7 

DOT Label Fllmmrble Lquid 
DOT Hazard Class Flammable Lquld 

IMO Label mtt-blewd 
IMO Class 3 2 a 3  3 
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No 176 

ZINC METALROWDER 

Issued March 1986 
I 

SECTION 1. MATERIAL IDENTIFICATION 19 
ZINCMETAUPOWDER HMlS @ H 1  

F 1  
R 1  
PPE 

see scCL 8 

Spelter, CAS 17440666, ASIM B69, Za 

s w  WhI@ ~IleCiblC, b l U C - p y  ma, ShCCh WUC, fO& fhkC, Md pOwdcr R O  
I 2  MA"RERs Avulrble lrom revenl supplm,  mludmg Medowbmdr Gorp, 30 Rockefekr PI- New York s 1 

City, NY 10112, Tclephoae )(212) 582-0420 K -  
QMMEKKS Commonly uscd for gdvrnlzlag m m d  other mtr4 ekcbroplrw brtlay cellr, rad u m &ymg 
cornmnent of bras or h n 7 ~  l'nc oxide IS used I( a ~i l tmt in COSRKC(CS urd ommnfs 
SECTION 2. INGREDIENTS AND HAZARDS 96 HAZARD DATA 
ZINC. CAS 17440464 I OSHA PEL* u zlnc Oxlde 

Cumnt ACGlH 1965-66) W A  IS 5 mg/m3 u ZaO fumc, whlk S"EL for 
Zoo IS 10 rqghb Metallic ZUIC p ~ c u l u t s  can k consdntd I 
au-e dusL 

I I 
SECTION 3. PHYSICAL DATA 
B o w  Pornt 1664 6 F (907 C) MolmluWc~ght 6538 
Melmg Pout 788'F (420'C) 
Vapor hum 
Pcrceat VolrWc by Volume 
W&r Solublllty Insoluble 

73G'C mm Hg 100 
Not Found 

SECTION 5. REACI'IVITY DATA 
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Hazardous Waste Management Proctice 
Heolth and Safety Manual 

of woter, or two tablespoon$ of bleoch per gallon of water. 

two-minute immersion disinfects the respirators. 

Aqueous solution of iodine (50 ppm of iodine) made by adding 

approximately 0.8 miltilifers of tincture of iodine per liter of water, 

or OM teaspoon of tincture of iodine per gallon of water. Again, 

a two-minute immersion is sufficient. 

A 

0 

If the respirators are washed by hond, o stporatc disinfecting rinse may 

be provided. If a washing machine or dishwasher is used, the disinfectont must be 

added to the rinse cycle; the amount of woter in the machine at that time wil l  hove 
to be measured to determine the correct o m m t  of disinfectont. 

To prevent damaging the rubber and plastic in the respirator focepieces, 

the cleaning water should not exceed 1400F, but it should not be lets than 120°F 
to ensure adequate cleaning. In addition, i f  commercial or domestic dishwashers 

are used, the drying cycle should be eliminated, since the temperatures reached in 

these cycles may damage the respirators. 

203.5.2 Rinsing 

The clcaning and disinfected respirators should be rinsed thoroughly in 

water (140OF maximum) to remove 011 traces of detergent and disinfectants. This 

is very important for preventing dermatitis. 

203.5.3 Drying 

The respirators may be allowed to dry in toom oir on a clean surface. 
They may also be hung from o horizontal wire, like drying clothes, but core must 

be taken not to domoge or distort the focepieces. Another method Is to q u i p  o 
standard steel storage cabinet with an electric heater that has a built-in circulating 

fan, and to replace the solid steel shelves with steel mesh 



Hazardous Waste Management Practice 
Health and Safety Manual 

203.5.4 Reassembly and Inspection 

The clean, dry respirator facepieces should be reassembled and inspected 
in an area separate from the disassembly area to avoid contamination. The inspection 
procedures hove been discussed; special emphasis should be given to inspecting the 
respirators for detergent or soap residue left by inadequate rinsing. This appears 

most often under the seat of the exhalation valve, and con cause valve leakage or 

s t i ck i ng. 

The respirator should be thoroughly inspected and all defects corrected. 

New or retested cartridges and canisters should be installed, and the completely 

reassembled respirator should be tested for leaks. 

203.6 Maintenance and Repair 

Maintenance personnel must be thoroughly trained. They must be aware 
of the limitations and never try to replace components or make repairs and 

odjustments beyond the manufacturer's recommendations, unless they hove been 
specially trained by the manufacturer. 

0 

These restrictions apply primarily to maintenonce of the more complicated 
devices, especially closed- and openeircult SCBA, and more tp+cifically, regulator 
valves and low pressure warning devices. These devices should be returned to the 

manufacturer or to a trained technician for adjustment or repair. There should be 
no major problems in repairing and maintaining most respirators, particularly the 
commonly used air-purifying type. 

An important aspect of any maintenonce program is having enough spare 

parts on hand. Only continual surveillance of replacement rates will determine what 

parts ond quantities should be kept in stock. It 1s desirable to hove o recording 
system to indicate spore parts usage and the Inventory on hand. 



Hoz or dous Waste Monogemen t P roc f ice 
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For SCSA devices, the focepiece should be combined with the tested 

regulator and the fully charged cylinder, and an operational check performed. 

203.7 Respirator Storage 

Domage ond contamination of respirators may toke place i f  they are 

stored on a workbench, or in a tool cabinet or toolbox, among heavy tools, greases 

and dirt. Freshly cleaned respirotors should be ploced in heat-seoled, tiplock, or 
other reusoblc plastic bags until reissue. They should be stored in a clean, dry 

locotton away from direct sunlight. They should be placed in a single layer with 

the faccptece and exhalation volve in on undistorted position to prevent rubber or 
plastic from toking a permanent distorted "set". 

Air-purifying respirators kept ready for non-routine or emergency use 

should be stored in a cabinet with individual compartments. The storage cabinet 

should be readily accessible, and all workers should be mode aware of its location, OS 

IS done for fire extinguishers. Preventing serious injury from the inhalation of a 

toxic substance depends entirely on how quickly workers con get to the emergency 

respirators. 
0 

A chest or wall-mounted case may be used for storing SCBA for use in 

emergencies. Again, the location of SCBA should be well-known and clearly marked. 

Unlike fire extinguishers, however, they should be locoted in on area that will 

predictably remain uncontaminoted. Putting on o SCSA in a highly contaminated 

atmosphere such as might be created by mossivt ttleose of (I toxic mottrial may 
take too long a time to perform safely in that area. Therefore, the first reaction 

should be to escape to on uncontamfnated areo, then put on the SCBA, that should 

be located there, and re-enter the hazardous orea for whatever task must be done. 

Exceptions to this rule moy be encountered, ond only a thorough evaluation of the 

process and escape routes will permit o final decision about the correct storogt 
location for SCBA. Respirators should be stored In a plastic bog I d &  a rigid 

container. 
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Workers who are adequately trained should develop a respect for 
respirators that will be an automatic incentive to protect respirators from damage. 
getides providing better assurance of adequate protection, this training will lower 
maintenance costs by decreasing damage. 

203.8 Recordkeeping 

Records should be maintained to document that proper care ond 
maintenance has been performed on respirotory protection devices. Records should 

indicate when md  what was done to each respirator, ond also by whom. 

203.9 R e f  erences 

US. Department of Labor, QSHA, Safety ond Health for General Industry 
(29 CFR Part I 9  IO), Respiratory Protection I91 0.1 34, US. Department of Labor 

Occupational Safety and Health Administration. 

American National Standard, Practices for Respiratory Protection, 
ANSI Z88.2-1980, American National Standards Institute. 

Birkner, L.R., Respiratory Protection A Manual and Guideline, American 
lndustriol Hygiene Association, 1980. 
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TABLE 3-1. MEDICAL EXAMINATION PROTOCOL* a 
Test 

1. Cardiogram 

2. Chest X-Ray 

3. Audiogram 

Testing Frequency 
Baseline Annual Other Remarks 

X 

x 

x 
4. Blood Lead X 

5. Blood Chemistry Panel X 

Required. 

Glucose 
Sodium 
Potassium 
Chloride 
BUN 
Creatinine 
Uric Acid 
Phosphate 
Calcium 
Cholesterol 
Triglycerides 
Total Protein 
Album in 
Globulin 

X 

X 

X 

X 

X 

Preplacement 
Every 3 years for less 
than or equal to 40 years 
old 
Every year for more than 
40 years old 

Preplacement 
Every 3 years for less 
than or equal to 40 years 
old 
Every 2 years for more 
than or equal to 40 years 
old to less than or equal 
to 55 years old 
Every year for more than 
55 years old 
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TABLE 31 .  MEDICAL EXAMINATION PROTOCOL, CONTINUED. 0 
Test 

Testing Frequency 
Baseline Annual Other Remarks 

5. Blood Chemistry Panel X X 
(Continued) 

Required: 

Total Bilirubin 
Direct Bilirubin 
Alk. Phosphatase 
G-Glutamyl Transpep. 
Transaminase, SCO 
Transaminase, SCP 
LDH 
Iron 

Optional: 

Magnesium 
Album in/G Iobulin Rat io 
BUN/Crea tinine Ratio 

6. CBC Count (Hemogram) X X 

WDC 
RBC 
HCB 
HCT 
MCV 
MCH 
MCHC 

Diffenential White Count 

Seg 

Lymph 
Band 

Mono 
Eosin 
Baso 
Platelets 
Platelets Count 
Reticulocyte Count 
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TABLE 3-1. MEDICAL EXMAINATION PROTOCOL, CONTINUED. 

'1. 
Test 

Testing Frequency 
baseline  AM^ Other Remarks 

7. Serum iron and total 
iron binding capacity 
(TIBC) 

8. Was a Verification of 
the Blood Chemistry 
Tests Done (Y/N/U) 

9. Urinalysis 

Appearance 
Color 

Ketones 
Direct Bilirubin 
Total Bilirubin 
Glucose 
Blood 
Urobi I inogen 
L. Esterase 
WDC 
RBC 
Casts 
Mucus 
Bacteria 
Eiptherlial 
Crystals 
Yeast 
MCC/DL 

PH 

LO. MorphoIogy (Present, 
Absent, Unknown) 

Anisocytosid 
Poikilocytosis 
H y pochr om ra 
Polychromasia 
Basophilic Stippling 

L 1. Serum and RBC 
cholinesterase 

X 

X X 

X X 

X X 

X X 
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TABLE 31. MEDICAL EXAMINATION PROTOCOL, CONTINUED. 

Test 
Testing Frequency 

Baseline Annual Other Remarks 

12. Treadmill 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

Vision test (RdrL) X 

Near-correctcd and Uncorrected 
Far -correc ted and Uncorrec tcd 
Peripheral (Visual Field) 
Color 
Depth Perception 

Height and Weight 

Blood Pressure 

Pulse (resting) 

X 

X 

X 

Temperature (oral) 
Fahrenheit X 

Pulmonary Function Test X 
(as on Rees-Stealy’s 
form) 

X 

X 

X 

X 

X 

X 

Stool for Occult Blood X X 

*only If: 
Abnormal EKG (except 
sinus bradicardia, 
unless an otherwise 
healthy person) or 
History of anginrg 
History of myocardio 
infarction (MI) or 
History of cardgc 
surgery 
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TABLE 3-1. MEDICAL EXAMINATION PROTOCOL, C0N"UED. ' a  
Test 

Testing Frequency 
Baseline Annual Other Remarks 

12. Treadmill 4 l  (I 'only If: 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

Vision test (R&L) X X 

Near-cotrected and Uncorrected 
Far-corrected and Uncorrected 
Peripheral (Visual Field) 
Color 
Depth Perception 

Height and Weight X X 

Blood Pressure X x 
Pulse (resting) X x 
Temperature (oral) 
Fahrenheit X X 

Pulmonary Function lest X X 
(as on Rees-StealyO 
form) 

Stool for Occult Blood X X 

Abnormal EKC (except 
sinus bradicardia, 
unless an otherwise 
healthy person) E 
History of angma or 
History of rnyocarxo 
infarction (MS) 
History of cardiac 
surgery 
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FORM HS.502 
WCC HEALTH AND SAFETYINCIOENTREPORT Pro~ea Name 

Project Number 

Orto 01 Incident 

Time of Incident 

Location 
TVPE Of INCIDfNT(Ch8ck all awliubh ItOma) 

0 Othor (describe) 

PROJECT NAMC LOCATION 

OESCRlWlON OF INClDENT (Dercrlk what hrpponod and ~orribio muso idontify ndl- 
viduals involved, witnesses, and thoir aff ilirtiOn8, and doseenbe omorgoncy or corrective 
action taken 1 

Roportor 

Reporter murt dollvw OIl8 report to tho C)urlnor8 Untt Morlth and Srfoty Offlcor wfthln 
24 hour8 of tho roportd Incldent for madlcrl troatmont eamr and wlthln We 
dry8 for othor Incldonb. 

Rwlowod by 

Dirtrlbutlon. 

Print Namo signrturo oat. 

Businos8 Unit Hoalth 6 Safety Otf~cor 0810 

- Corporalo Horllh and Safely Administrator - Corporato Horllh and Safoty Offieor - Propct Manager - Personnel Office (medical fremtmont 
cases only) 
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e OPERATING PROCEOVRE NO. W-102 

I 03.0 Heat Stress 

102.1 Purpose 

The purpose of this OP is to provide general informotion on heot stress 
ond the methods that con be utilized to prevent or minimize the Occurrence of heat 
st r e s .  

Adverse climotic conditions ore importont considerotions in planning ond 
conducting site operations. Ambient temperature effects con include physical 
discomfort, reduced efficiency, personal injury, and increased occident probobili ty. 

Heat stress is of porticulor concern while wearing impermeable protective garments, 
since these garments inhibit evoporotivc body cooling. 

102.2 Requirements 

The NlOSH criteria document for heat stress recommends that 
environmental monitoring ond other preventive measures be adopted in hot work 
environments. However, the provisions are not directly applicable to employees who 
ore required to weor impermeable protective clothing. the reoson for this exception 

IS that impermeable clothing prevents the evaporation of sweot, which is one of 

the most mportant cooling mechanisms of the body. There is no recognized health 

stondord protection for workers wearing impermcoble protective clothing ond 

respirators in hot environments. 

The ACCIH hos adopted a TLV for heat stress. These guides relate to 

workhs t  regimes. 
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107.3 Add it ional Hazard 

The use of Personal Protective Equipment of the types commonly used 

for hazardous waste work can place stress on the body. One common problem with 

the use of personal protective equipment especially in hot environments is heat 

stress. Protective clothing can cause excessive sweating and con prevent the body 

from properly regulating body temperature. 

I0?.4 Types of Heat Stress 

Heat stress is the oggregote of environmental and physical work factors 

tho? constitute the total heat lood imposed on the body. The environmental factors 

of heat stress are the air temperature, rodiont heat exchange, air movement, and 

water vopor pressure. Physical work contributes to the total heat stress of the job 
by producing metabolic heat in the body in proportion to the intensity of the work. 

I 

, 

The amount and type of clothing alto affect the heat stress. a - 
Heat strain it the t e r m  of physiological responses to heat stress. When 

the strain is excessive for the exposed individual, o feeling of discomfort or distress 

may result, ond, finally, a heat disorder may ensue. The severity of stroin will 

depend not only on the magnitude of the prevailing stress, but also on the oge, 

physical fitness, degree of acclimatization, and dehydration of the worker. 

Heat disorder it a general term used to describe m e  or more of the 

following heat -re lated disobili t ies or illnesses 

0 Heat cramps - painful intermittent spasms of the voluntary muscles 

following hold physical work in a hot environment. Cramps usually 

occur after heavy sweating, ond often begin at the end of o work 

shif 1. 

Heat exhaustion - profuse sweating, weokness, rapid pulse, dizziness, 
nauseo, and headoche. The skin is cool and somettmes pole and 

0 
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clammy with sweat. Rod; t mpera tur is normal o subnormal. 
I 

Nousea, vomiting, and unconsciousness moy occur. 

Heat stroke - sweating is diminished or absent. The skin is hot, 

dry, ond flushed. Increased body temperature, which, if uncontrolled, 

may lead to delirium, convulsions, como, and even death. Medical 

care is urgently needed. 

Methods of Controlling Heat Stress 

0 

102.5 

As many of the following control measures as are appropriate to site 

conditions should be utilized to aid in controlling heat stress: 

0 

0 

0 

0 

0 

0 

0 

0 

Provide for adequate liquids to reploce lost body fluids and replace 

water and rolt lost from sweating. Encourage personnel to drink 

more thon the amount required to satisfy thirst. Thirst satisfaction 

IS not on accurate indicator of odequatc salt and fluid replocement. 

Scploce fluids with water, commercial mixes such os Catorode or 
Quick Kick, or a combination of these. 

Estoblish a work regimen that will provide adequate rest periods 

for cooling down. This may require odditional shifts of workers. 

Wear cooling devices such as vortex tubes or cooling vests beneoth 

protective garments. 

Take all breoks in a cool rest are0 (77OF is  best). 

Remove irnpermeoble protective garments during rest periods. 

Do not assign other tasks to personnel during rest periods. 

Inform personnel of the importance of odequatc rest, occlimotion, 

and proper diet in the prevention of heat stress. 
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@ 107.6 Monitoring 

102.6. I Temperature 

The heat stress of an area can be monitored by the Wet Qulb Globe 
Temperature Index (WCT) technique. Where heat stress monitoring is required, a 

heat stress monitoring device, such as the Wibget Heat Stress Monitor (Reuter 
Stokes) shall be utilized. 

The WSCT shall be compared to the Threshold Limit Values (TLV) outlined 

by the ACCIH TLV guides, ond a work-rest regimen shall be established in accordance 

with the WBCT. Note that S0C must be subtracted from the TLVs for heat stress 
listed to compensate for the wearing of impermeable protective clothing. 

I 

102.6.2 Medica! 

In addition to the provisions of the WCC medical surveillance program, 
on-site medical monitoring of personnel shall be performed by qualified medical 
personnel for projets where heat stress IS a major concern. Blood pressure, pulse, 
body temperature (oral), and body weight should be taken and recorded a minimum 
of three times daily (prior to work, at mid-shift, and after work). 

I9?.4 Fief erences 

American Conference of Governmenial lndustrial Hygienists, Threshold 
Limit Values for Chemical Substances in the Work Environment, 1984-8s. 

Olirhffski, J.B., Fundamentals of Industrial Hygiene, National Safety 
Council, 1983. 

National Institute for Occupational Safety and Health, The Industrial 
Environment - Its Evaluation and Control, 1973. 
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OPERATING PROCEOURE NO. 6-103 

103.0 Cold Stress 

103.1 Durpose 

The purpose of this OP is to provide information on cold stress and 
procedures for preventing and dealing with cold stress. Adverse climatic conditions 

of cold are important considerations in planning and conducting site operations. 

Ambient temperature effects can include physical discomfort, reduced efficiency, 
personal injury, and increased occident probability. 

103.2 Types of Cold Stress Effects 

Persons working outdoors in temperatures at or below freezing may be 
frostbitten. Extreme cold for a short time may cause severe injury to the surface 
of the body, or result in profound generalized cooling, causing death. Areas of the 
body that hove high surface~area~t~volume rotio such as fingers, toes, and ears, 
ore the most susceptible. 

@ 

Local injury resulting from cold is included in the generic term frostbite. 
There are several degrees of damage. Frostbite of the extremities can be categorized 
into: 

e Frost nip or initial frostbite: characterized by suddenly blanching 
or whitening of skin. 
Superficial frostbite: &in hat a waxy or white appearance and IS 

firm to the touch, but tissue beneath is resilient. 
Deep frostbite: tissues are cold, pale, ond solid; extremely serious 

rnJury. 

0 

0 . 
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Another form of cold stress that can be quite serious is hypothermia 
Hypothermia results when the body loses heat faster than it can produce it. When 
this situation first occurs, blood vessels in the skin constrict in an attempt to 
conserve vital mternol heat. Hands and feet are first affected. I f  the body continues 

to lose heat, involuntary shivers begln. This is the body's way of attempting to 
produce more heat, and it IS usually the first teal warning sign of hypothermia. 
Further heat loss produces speech difficulty, forgetfulness, loss of manual dexterity, 
collapse, and finally death. 

Systemic hypothermia is coused by exposure to freezing or rapidly dropping 
temperature. Its symptoms are usually exhibited in five stages: 

I. shivering; 
2. apathy, list lessnest, sleepiness, and (sometimes) rapid cooltng of the 

body to less than 95OF; 
unconsciousness, glassy stare, slow pulse, and slow respiratory rate; 

freezing of the extremities; and finally 
3. 
4. 
5. death. 

103.3 Climatic Factors 

Two factors influence the development of a cold injury: ambient 
temperature and the velocity of the wind. Wind chill is used to describe the chilling 
effect of moving air in combination with low temperature. For instance, l O v  with 

a wind of I S  miles per hour (mph) is equivalent In chilling effect to still air at 

-18OF. See the wind chill chart in Table 143-1. 

As a general rule, the greatest incremental increase in wind chill occurs 
when a wind of 5 mph increases to 10 mph. Additionally, wotcr conducts heat 

240 times faster than air. Thus, the body cools suddenly when chemical-protective 

equipment is removed if the clothing underneath is perspiration soaked. 
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103.4 Exposure Limits 

Typical exposure limits for work in cold are presented in Table 103-2, as 
a guide for esta3lithing work schedules. 

103.5 Control Measures 

The dead air space between the warm body and clothing and the outside 
air is essential. Clothing is worn to keep the body warmth in and the cold out. 

Usually, no one type of clothing is best for all weather conditions. Denim is 
relatively lo~sew~vtn, that not only allows water to penetrate, but permits wind to 

blow away the body b a t  that should remain trapped between the body and clothing 
worn. Duck or goose down is good for stopping wind, but is of little use when wet. 

Clear plastic or closely woven nylon IS good protection from wind and rain but 
offers little insulation against cold. 

Many layers of relatively light clothing with on outer shell of windproof 
material maintain body temperature much better than a single heavy outer garment 
worn over ordinary indoor clothing. The more air cells each of these clothing layers 
has, the more efficient it insulates against body heat loss. Make sure that clothing 

allows some venting of perspiration. Because we? skin will freeze more rapidly 

than dry skin, use all feasible means to keep os dry of possible. Make full use of 

windbreaks and avoid exposing skin to direct effects of the wind. Problems are 

created by the need to wear layers of speciol clothing that make the wearer very 

clumsy in performing many routine work procedures. Increased body dimensions 

must also be considered if tight spaces are encountered, 

103.6 Se f erences 

Olishefsky, J.%, Fundamentals of Industrial Hygiene, National Safety 

Council, 1983. 
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TABLE 103-1. WIND CHILL CHART. 

Wind Speed 
(in mph! 

calm 

5 

IO 

IS 

20 

25 

30 

35 

40 

3vtr 40 mph 
[little added effect) 

Actual %ermomttct Seodinq (F) 
50 40 30 20 IO 0 0 0 

SO 40 30 20 

48 37 27 I6  

40 78 I6  4 

36 22 9 -5 

37 18 4 -10 

30 I6 0 -IS 

28 13 -2 -18 

27 I I 4 -20 

26 10 -6 -21 

LITTLE DANGER 

(for properly 
clothed person 

-25 -39 -53 

-29 4 4  -59 

-33 4 9  -63 

-37 -53 -69 

-37 -53 -69 

INCREASING 
DANCER 

(danger from 
of exposed 

-46 -58 -70 

-74 -88 -104 

-79 -94 -109 

45 -100 -116 

-9s -100 -116 

GREAT 
DANCER 
hez ing  
'Iesh) 

The human body senses "cold" as o result of both the alr temperoturc and the wlnd 
velocity. Cooling of exposed flesh increoses rupldly os the whd vcloclty goes up. 
Frostbite can occur at relatively mild temperatures If wind penetrates the body 
insulation. for example, when the octwl air temperature of the wind Is 40 F 
(4.4 C) and its veloclty Is 30 mph (48 kmlh), the exposed &In would perceive this 
situation as on equlvoltnt still otr tempetoture of 13 F (-11 Q. 
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TABLE 103-2 MAXlMUM DAILY TIME LIMITS FOR EXPOSURE AT LOW 
TEMPERATURES. 

Temperature Ronqe Maximum Doily Exposure 
Celcius Fahrenhei t 

(degrees) (degrees) 

0 to -18 30 to 0 No limit, providing that the person is properly 
clothed. 

-18 to -34 0 to -30 Total work time; 4 hours. Alternate one hour in 
and one hour out of the low-temperature qrea. 

-34 to -57 -30 to -70 Two periods of 30 minutes coch, at least 4 hours 
apart. Total low temperature work time allowed: 
one hour. (Note that some difference exists among 
individuals: one report recommends IS-minute 
periods-not over four periods per work 8-hour shift; 
another limits periods to one hour out of every four, 
with a low chill factor, i.e., no wind; a third says 
that continuous operation for 3 hours at 3 3  has 
been experienced without ill effect. 

-57 to -73 -70 to -100 Maximum permissible work time: 5 minutes during 
on 8-hour working day. At these extreme 
temperatures, completely enclosed headgeor, 
equipped with a breathing tube running under the 
clothing and down the leg to preheat the air, is 
recommended. 

- Source. NSC Data Sheet 465, Cold Room Testing of Caroline and 3iesel Engines. 
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OPERATING PROCEDURE NO. -203 

203.0 Respirator Inspection, Core, Maintenance, and Storage 

203. I Purpose 

The purpose of this document is to provide guidance on the proper cqre 
ond use of respi ratory protective devices, to assist in adequately protecting personnel 
as well os complying with OSHA respiratory protection stondard 1910.134. Guidance 

in the selection of respiratory devices is provided in Oe No. HS 201. 

203.1 Applicabili ty 

This procedure is applicable for use in caring for half-foce and full-face 
respirators of either air-purifying or air supplying type. Proper care of respirators 

is essential for their satisfactory performance. Of importance is respirator inspection, 
care, maintenance, and storage. 

203.3 Requirements 

OSHA requires, as part of an inspection program, that all respirators be 
leak checked, o determination thot the complete assembly is gas ttght. Follow field 

inspection procedures to examine the freshly cleaned, reassembled respirator. 

Cleaning and Disinfecting - OSHA 1910.134 rtotes "routinely used 

respirators shall be colkted, cleaned and disinfected as frequently as necessary to 

ensure that proper protection is provided.," and that emergency use respirators 
"shall be cleaned and disinfccted after coch use." 

The OSHA standard states that wreploccment or repair shall be done by 
experienced persons with ports designed for the resplrotor". Besides belng contrary 
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0 to QSHA requirements, substitution of parts from o different brand or type of 
respirator invalidates crpproval (Le., NIOSH, &HA) of the device. 

OSHA requires that respirators be stored i o  protect agaimt: 

e dust; 
0 sunlight; 

0 heat; 
0 extreme cold; 
0 excessive moisture; 
0 damaging chemicals; and 

0 mechanical damage. 

The OSHA standard suggests tho? respirotors be In their original cartons, 
however, this may provide only minimal protection from mechanical damage. 

203.4 Inspection 

203.4. I Air-f urifying Respirators 

Routinely used air-purifying respirators should be checked as follows 
before and after each use: 

1. Examine the focepicce for: 

0 excessive dirt 
0 crocks, tears, holes or physical distortion of shape from improper 

storage 
0 inflexibility of rubber focepleca (stretch ond knead to restore 

f ltxibility) 
0 cracked or badly scratched lenses in full factpieces 
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0 incorrectly mounted full facepiece lenses, or broken or missing 
mounting clips 
cracked or broken air-purifying clement holder(s), badly worn 
threads or missing gasket(s), if required. 

0 

2. Examine the head straps or head harness for: 
e 

0 breaks 

0 loss of ciaticity 
0 broken or malfunctioning buckles ond attochmentt 
0 excessively worn serrations on head harness, that might permit 

slippoge (full facepieces only) 

3. Examine the exholation valve for the following after removing its 

cover: 

0 foreign material, such as detergent residue, dust porticles or 
human hair under the valve seat 

0 crocks, tears or distortion in the volve moterial 
0 improper insertion of the valve body in the facepiece 

0 cracks, breaks, or chips in the valve body, particularly in the 

sealing surface 
0 missing or defective valve cover 
0 improper installation of the valve in the valve body 

4. Examine the air-purifying element for: 

0 incorrect cartridge, canister or filter for the hazard 
0 incorrect installation, loose corwrtctioru, missing or worn gasket 

or crost threading In the holder 
0 expired shelf-life date on the cartridge or canister 
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0 cracks or dents in the outside cose of the filter, cartridge or 
conister, indicated by the absence of sealing moteriol, tope, foil, 

ctc., over the inlet. 

5. If the device hot o corrugated breathing tube, exornine it for: 

0 broken or missing end connectors 

0 missing or loore hose clamps 

0 deterioration, determined by stretching the tube owl looking for 

crocks. 

6. Examine the harness of o front- or bock-mounted gas mask for: 

0 damage or wear to the conister holder, thot moy prevent its 

being held in ploce 

0 broken harness strops for fastening. 

203.4.? Atmosphere-Supplying Respirators 

For a routinely used atmosphere-supplying device, use the foflowing 
procedures: 

1. 

?. 

I f  the device is a tight-fitting focepiece, use the procedures outlined 

under oir-purtfying respirators, except those pertoining to the 

air-purifying elements. 

I f  the device is  o hood, helmet, blouse or full suft, use the following 

procedures: 

0 examine the hood, blouse or full suit for rips and tears, ream 
integrity, etc. 
examine the protcctive headgeot, if required, for generol 
condition with emphasis on the suspension inside the headgear. 
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0 examine the protective foce shield, if any, for cracks or breaks 

or impaired vision 

0 make sure the protective screen is intact and secured correctly 

over the face shield. 

3. Examine the air supply systems for: 

0 integrity and good condition of air supply lines ond hoses, 

including attachment and end fittings 

0 correct operation and condition of all regdotors, or other air 

flow regulators. 

In addition to the above, for self-contained breathing apparatus (SCRA) 
units also determine that: 

0 The high pressure cylinder of compressed air or oxygen is sufficiently 
charged for the intended use, preferably fully charged. 

On closed circuit SCBA, a fresh canister of C02 (carbon dioxide) 

sorbent is installed. 

On open circuit SCBA, the cylinder has been recharged i f  less then 

25 percent of the useful service time remains. 

0 

0 

All SCBAs are required to hove a warning device that indicates when 

the 25 percent level is reoched. However, It 1s recommended that on open-circuit 

SCBA be fully charged before use. 

203.4.3 Respirator Disossernbly 

The used respirators should be collected ond deposited in a central 
location. They are taken to an area where the filters, cartridges or canisters are 

removed and discarded. Canisters should be damaged or marked to prevent accidental 

reuse. If focepicces are equipped with reusable dust filters, they may be cleaned 



Hozordous Waste Management Practice 
Health and Safety Manuol 

with compressed air in o hood. This prevents dust from getting into the room and 
affecting the respirator personnel. I f  SCSA are used, tonkr ore removed and 
connected to m are0 where the SCBA regulators ond low-oir warning devices are 
tested. SCBA focepieces ore cleaned like air-purifying rerpirotor focepieces. 

remedic 

203.4.4 Defects Found in Field Inspection 

I f  defects are found during ony field inspection, t w  are possible. 
If the defect is minor, repair ond/or odjustment moy be mode on the spot. I f  it 

is major, the device should be removed from service until It con be repaired. (A 
spare unit should replocc the unit removed from service.) Under no circumstances 

should Q device that is known to be defective remain in the field. 

203.4.5 Inspection During Cleaning 

Because respirator clconing usually involves some disassembly, i t presents 
o good opportunity to examine e a c h  respirator thoroughly. The procedures outlined 

obovt for o field inspection should be used. Respirators should be inspected after 
cleaning operations and reassembly have been accomplished. 

0 
203.5 Respir at or Care 

When used routinely, respirators should be exchonged doily for cleaning 
and inspection. Where rcspirotors are used only occasionally, the cxchonge period 

could be weekly or monthly. Workers maintaining their own respirators should be 
thoroughly briefed on cleaning ond disinfecting them. Although workers may not 

be required to maintain their own respirators, briefing on the clconing procedure 
wi l l  encourage their occeptonce of a respirotor by providing knowledge of what Is 
o cleon, disinfected, properly maintoined device. This is particulorly important 

where respirators ore not individually assigned. 
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Where respirators are individually assigned (a practice to be encouraged), 
they should be identified to ensure that the worker always receives the same device. 
Identification markers must not penetrate the focepiece, block the filter, cartridge 
parts or exhaust valves. 

When o relatively small number of respirators ore used, or where workers 
clean their own respirators, the generally accepted procedure 1s washing wlth 

detergent and warm water using a brush, thoroughly rinsing in cleon water, and 
drying in a clean place. Precautions should be token to prevent damage from rough 
handling during this procedure. 

When large numbers of respirators are used, it is recommended that 

centralized cleaning and maintenance be performed and that specialized equipment 

and personnel trained in respirator maintenonce be utilized. 

203.5. I Cleaning and Sanitizing 

The actual cleaning may be done in a variety of ways. A commercial 
dishwasher can be used. A standard domestic clothes washer may also be used if 
a rack is installed around the agitator to hold the focepkes  in fixed positions. I f  
the facepieces ore placed loose in the washer, the agitator may damage them. A 
standard domestic dishwasher may be used, but It  is not preferred because it docs 
not immerse the facepieces Any good detergent may be used followed by a 

disinfecting rinse or a Combination disinfectantdetergent for a one step operation. 
Disinfection is not absolutely necessary if the respirator is reused by the some 

person. However, where individual issue is not practlcol, disinfection is strongly 
recommended. Reliable, effective disinfectants may be mode from reodily available 
household solutions, tncluding: 

0 Hypochlorite solution (SO ppm of chlorine) made by odding 
approximately two milliliters of bleoch (such as Chlorox) to one liter 
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30 
PURPOSEANDSCOPE 

The purpose of ths  document IS to defroe the standard operatmg procedure (SOP) for the Woodwud-dlyde 

demntammahon actJwhes assocLated wth the Surface Water Data Collcctmn adlvrty at Rodq Flats Plant 

(RFP) 'Rus SOP specrfdy addrcssts pcrsonncl dccontlminatron auMtJs Decontammahon of personnel 

IS amd out to provrde I safe and healthy warking ew'uoament Dccontaxninabon of equipment and 

contamers IS conducted to prevent contaminahon of personuel who handle them after they leave the 

samphng sites and aoss-contarmnahon of samples 

The goal of the sampllng program, and therefore the urn of thts procedure, IS to prowdt samples that meet 

amptable standards of accuracy, precmon, Cornpatabdity, rcprcaitatmneba, and completeness whde 

mamtamng the west standards of personnel protcdron "hs procedure IS rotended to provldc information 

and detads so that personnel who follow these pracedura d d e k  rehabe and consistent levels of 

dccootammauoa 

Ths procedure dwcnbes the qupment and personnel decontarmnation proccdures nCCCSSaTy to conduct 

decontammahon at RFP "Ius procedure appLes to all decontammation by WoodwardClyde personnel or 

their subcontractors 
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4 0  
RPSPOMCSIBIllTIES AND QUAllFlcAnONS 

The projed manager or task leader is responsible for assqung projed st& to complete decontammation 

acttvlttes at the Rodry Flats Pknt (RFP) The task leader IS rt0 rcrporry'bte for assunng that tbrr and any 

other appropnatc proctdurts arc followed by .11 project persoonel 

The project staff members assped to the decontammabon tacks are responsible for cornpletmg these tasks 

according to thrs and other appropnate procedures Also, each mdmdual IS responsible for Ius or her own 

personal decontammatioa All staff are responsible and encouraged to identi@ unproved procedures to the 

task leader, projcct manager, ate safety officer, or project q d t y  assuranice/qdty control (QA/Qc) 
officer 

Only qualdied personnel shall be dowed to perform this procedure Q d i c a t ~ o n s  are based on education, 

previous expenenice, or on the job t r a m q  and supemion by another quaLfd person The proJcct 

manager shall document personnel quatficatrons related to thrs procedure 



Woodward=Ctyde Consultants 

SOPNo 5 
RevlyonNo 0 

Date. March 23,1990 
Page 5 of 12 

51) 
TYPES OF C Q " A T X 0 N  

Contamlrrants can be located on the rurfaa of personrl protecfm qupment (PPE) or can pennate the 

PPE mated. Surface contammants may be easy to detccr. and remove, howcvcr, cooturunantc that have 

permeated a m a t e d  are Mcult  or lmpossiilc to detcct and removc If cootaminants that hrvc permeated 

a matenal are not removed by dccontarmnabon, they may contmue to permeate &e surface of the material 

where they a n  cause an unexpected exposure 

Four major factors affect the extent of p t r m c a ~ o ~ ~  

0 Cant act timc The longer a contamlnant IS UI contact with an object, the seater the probability 

and extent of permeation For t h ~ ~  reason, mmunmng contad m e  IS one of the most mportant 

O~JCUIVCS of a decontammauon program 

Concentratio% Molecules flow from areas of lugb concentration to areas of low concentration 
As concentratrons of waste maease, the potent~al for permeatlon of personal protectne clothing 
tnCreaSes 

0 m r a t u r G  An mucase m temperature generally maeases the permeation rate of 
coatamlnants 

Phvsical state of wastes As a d e ,  gases, vapors, and low-vrscosiry Lquids tend to permeate more 

readdy than tgh-wcosity Lquids 
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The overall objdve of a sampling program is to obtain samples that amirately depia the &ernid, 

p h y s 1 4  and/or biologd con&bons at the samplmg ate Erdrrneous coatammant matenals CUI be brought 

onto the samptng locabon or mtroduced mto the m d u m  of mtercst dunug the sampllng program (e g , by 
colleetmg samples with quipmcnt prtvloudy contammated at another samplmg sate) Thus, trace quanutics 

of contnmlnlnt mat& can be capturd m I sample md lead to w# posrttve dybd results and, 

ultmately, to an mwrrcct uu_umcnt of the con t,min.nl anldlhoos lJdoMted anth the site 

Decontammahon procedures for samptng qrupment (e bade- pumps, tubmg) and major field support 

equipment (e g., vehrcles) are therefore essentd m MY sampkng propam to ensure that sampkng cross- 

contammatton IS mmmuzd. General qwpment deoontamlnation IS addressed L ~ L  SOP No 4 e 
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61) 
PREVENTION OF ~NTAMINATION 

The &st step m decontammahoa IS to muunuze co1Lt.d with waste md thus the potend for contammatton. 

Examples rmght mdude 

Stress work pradces that mmmze contact wth water bemg momtored (eg., do 
areas of obvrous contammation) 

walk through 
I 

Use remote sampkng techruques whenever practd 

Wear duposable outer garments md use drsposrble qupmcnt where appropnate. 

Proper p r d u r w  for dr- before cntenng the water to be momtored vvlll mwmlze the potential for 

contarmnants to bypass the protedrvt dothq. In general, all fasteners should be used (I e., nppcrs fully 
closed, all buttons fastened, all snaps dosed, ac) Gloves and boots should be tucked under the sleeves and 

legs of outer clothtng. AU junctures should be taped to prevent contammants from penetratmg gloves and 

boots 

Any mjunes to the skm surfacc, such as cuts and scratchy may enhance the potentd for chemicals or 

mlechous agents that directly contad the worker's skm to penetrate the body Partxular care should be 

taken to protect these areas. Workers wth large areas of damaged skm should be kept from worktng on 

site untd the skm heals Before each use, the personal protwvc equipment (PPE) should be checked to 

ensure that it coatam no cuts or punctures that could expose workers to wastes A PPE ch&t follows 

and should be followed each tune PPE s worn 

CLOTHING 

Before use 

Determine that the clothmg rnatenal a corrtd for the speclfic task at hand 
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Hold up to tght and check for pmhok. 

Durrng the work task, penobcally =ped for 

Emden= of chemical attack such as dsalorahon, swelln& suffenmg, and softentng Keep in 

mad, however, that chemcal permeahon can occut vnthout my vlsible effects 

Tears 

Punctures 

Seam bscontmutm 

GLOVES 

Before use, press- glove to check for praholu Either blow mto glove, then roll gauntlet 

toward fmgers, or d a t e  gIove and hold under potable water la either case, no au should 

-pc 
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71) 
PROCEDURE 

The followtag 1s a lst  of qupment that may be needed to perform persoonel site decontammahon for one 

sampkng a e w  

Brushes 

Wash tubs 

Buckets 

Hand-pumped pressure sprayer 
Disposal dnrms 
Detergent (Alconoq bleach soluhon, or qtuvalent) 

Potable water 

Scrapers 

Sponges or paper towels 

Most towelettts 

7 2  EXCLUSION, CONTAMINATION REDUCI'ION, AND SUPPORT ZClm 

Three zones/levels of contammation, an dusion zone, a contamlaation reduaon zone, and a support zone, 

are spedied m29 CFR 1910 120 However, it wdl not be necessary to ered physical bamers around each 

samplmg site due to the low concentrations of contammants present and the brief tune rqulred to complete 

data gathenng at each site Nonetaelq personnel must be decontammated before lcavrng the sampling 

site Thrs practice 4 h i t  the nsk of exposure to personnel and b i t  the bulldup of contammants within 

vehicles by muddied boots and sample Ute water runoff from boots 

Decontamination sites should be selected by the team leader considermg that the location should be as close 

as practical to the data gatherrng site wthout being affected (I e ,  muddied) by the water being monitored 
e 
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The Site Safety Officer w31 prow& uystancc tn ilhrrtrons where I dccoatammatton locatton s not readdy 

definable 

73 PERSONNEL DECONTAMINATION 

Thesc procedures assume that I combinahon of the follooMg items of PPE wdl be worm 

Dlsposablebootcovers 

Tyvek 

Rubber boots (knee boots, hp or chest waders) 

Protave @ova (rubber, nrtnle or butyl) 

Personnel pvlll be decontamroated each tune they lea- 8 data gathering ate Personnel deantammatron 

wll tx perform4 as follows @ 
Boot covers and outer glow ftrlll be washed wth long-handled brushes tn a wash tub containing 

detergent water 

Boot covers and outer gloves wdl then be nnscd wth water usmg longhandled brushes LP a wash 

tub contammg potable water or by u s q  I sprayer if awJablc 

Tape that was used to seal the gloves and boots wrll be removed and p l a d  m the dedicated 

&pod drum for contaminated m a t e d  

Boot covers (d worn) Wrll be removed and placed UL the dedicated &pod container for 

contammated material 

Gloves wdl be removed and placed rn a dedicated &sposal container 
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Swts wd be rcmovcd and placed m the d t a t c d  disposal contamer 

9 Under-boots wdl be rnspcctcd and checked for further deoootsmmatioa, as needed. 

Contammated personal prot&wc qwpment (PPE) wdl be placed m the appropnate antamers at the trader 

site after a days data gathenug adrvltrts arc complettd. 

Water used for decontamlnntion wdl be empbed at the vch~de dazmamaahon pad at the end of the day 

and the tubs and brushes urlll be decontamrnated as desaibcd m SOP No 4, Decontammahon of Samplrng 

Equipment 

In addition to routme decontarmnaboa procedures, emergency decontammatron procedures must be 
estabbshed In an emergency, the pnmary concern IS to prevent the loss of Me or severe U I J U ~ ~  to site 

personnel If Immwhate m d d  treatment IS rquved to save a Me, decontammabon should be delayed 

untJ the vlctm IS stab- If dccontammahon a n  be performed wthout mterferrng wth cssenual kfe- 

samng techniques or first ad, or rf a worker has been contammated wth an extremely to#c or corrosive 

material that could cause Severe mj~ry or loss of Lfe, decontamlnation must be performed ~mrne&ately If 
an emergency caused by heat-related dlnw develops, protective clothrng should be removed from the wctm 

immahately to reduce the h a t  stress. Dunng an emergency, provlslons must also be made for protecmg 

medical personnel and lsposrcrg contammated clothing and quipmeat. 
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80 
DOCUMENTATION 

The team leader wdl be rwponsiblc for malung log cntnts regar* dccontammahon ate loahon and 

n o m  whether or not procedures estabtshcd by tius SOP were f o U d  Devlat~on from thrs SOP must 

be approved by the Site Safety Officer (SO) before b e q  implemented. The SSO wrll make log entries 

of when the dewaoon occurred, what it was, who was mvoIved, and justrfication for pennittmg the dewation 

82 REMEW 

The field book wdl be rewewed and checked for completeness by the task leader or the task leader’s 

designee on a job cornplet~on bass or on a weekly basis at a mumum 
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205.0 5 ite Safety Qrientation/Training Meetings 

205. I Purpose 

To establish minimum requirements regarding the c d u c t  and content of 
site safety orientation/training meetings. 

205 .? Sespontibili t ies 

Project managers are responsible for (1) convening the meetings; 
(2) obtaining qualified speakers/instructors; (3) identifying and notifying attendees; 
and (4) documenting proceedings and attendance and providing the documents to the 
business unit  health and safety officers (HSO). Susiness unit managers are responsible 
for ensuring that project manogers comply with this OP. HSO are responsible for 
providing assistance to the project managers as needed. 

I 

305.3 Rcquircmnts 

205.3. I Meeting Schedule 

Site safety orientation/training meetings mutt be convened before ( I )  the 
field team begins work at any hazardous waste site covered by a site safety plan; 
!2) implementing modifications to safety plan provisions applicable to field personnel; 
ond (3) additional staff begin field work. 

205.3.2 Meeting Attendonce 

Meetings shall be attended by personnel identified by the project manager. 
A Personnel required to attend a meeting may be notified verbally or in writing. 

list of notified personnel should be provided to the HSO. 
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0 205.3.3 Meeting Agenda 

I As a minimum, the meeting agenda must include: 

0 

0 

review of the site safety plan or modifications to the plan 
verification of medical and safety trainlng clearances, including 
respirator fit testing 

respirator fit tests (required for personnel who hove not been f i t  

tested with the brand or size of respirator ovailable for the project) 

distribution of site mfety plan or modifications 
attendee signatures acknowledging receipt and understanding of site 

safety plan/rnodifications and agreement to comply. 

0 

0 

0 

205 J . 4  Documcn tat I on 

A record of the meeting, including attendees, should be maintoined within a the project file. 

e 
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OPERATING PROCEDURE NO. HS-503 

503 0 Site Control 

503.1 Purpose 

The purpose of this OP is to provide guidance in establishing site control 
during hazardous waste site investigations. Site control consists of providing for 
security, communications, layout of site investigation facilities (i.e., command post, 
decontamination area, etc.) setting up work zones, and monitoring of weather 
conditions. 

503.2 Security 

Site security should be established to prevent unauthorized personnel from 
entering the site area. The following options should be considered when providing site 
secur I t y : 

The site should be secured with fencing (i.e., chain link fence, wire, 
or barriers), as appropriate, 
A security guard should be provided as necessary, and be located in 

the vicinity of the command post (office trailer). 
A controlled access to the regulated zones should be established. 
This controlled access should be through a decontamination unit or 
area. 
Only authorized personnel should be permitted to enter regulated 
zones. No one shall enter the site without appropriate authorization. 
All persons entering the regulated zones shall be equipped with 
appropriate personal protective devices. 
All persons cntcrmg the regulated zones must be familiar with and 
abide by the health and safety plan. 



Communications 0 jo303 

Methods of maintaining communications on site between site investigation 
personnel should be provided. Communication between the command post and 
personnel working in regulated zones should be provided. Communication, as well as 
visual contact ,  should be maintained between personnel in regulated zones. Use of the 
"buddy" system shall be practiced. The following methods of communication should be 
utilized as appropriate: 

radios 
hand signals 
air horns 
beIIs 
flags 
boards, signs. 

503.4 Site Layout 

In developing a site layout for s i te  investigation activit ies  and establishing 
command post, decontamination facilities,  etc., the following criteria should be 
considered: 

site location and ownership: 

prevailing wind direction; 

location of emergency facilities. 

location of roads, powerlines, etc.: 
terrain (Iine-of-sight, avenues of approach, ingress and egress); 

location of sources of water and power; 
proximity to inhabitants or residents; and 
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a 503.5 Work Zones 

I 

Areas known or suspected to be of high potential should be designated as 
regulated or exclusion zones. The immediate areas (cog., &foot radius) around 
intrusive activities hoe., drilling, excavating, etc.) may be classified as regulated or 
exclusionary. Decontamination areas should also be regulated. Appropriate personal 
protective equipment should be worn by personnel in regulated zonesr m rccordance 
with the site specific safety plan for the site. Command posts should be in clean areas 
upwind of contaminated or exclusionary zones. 

503.6 Weather Conditions 

Monitoring of weather conditions should be performed during site 
investigation activities as may be appropriate. Monitoring for the following should be 
considered. 

wind direc .ion (vane, wind sock, flagging); 
temperature for heat stress conditions; and 
temperature for cold stress conditions. 

503.7 Documentation 

Site control requirements and a site map showing work zones, access areas, 
telephones, fences, and security guarded stations must be presented in the site health 
and safety plan. Weather monitoring data must be recorded in the site safety logbook. 
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OPERATING PROCEDURE NO. S 5 0 4  

504.0 E mcrgcncy Preparedness 

504.1 Purpose 

The purpose of this OP is to provide guidance in preparing for emergency 
situations during conduct of field activities. 

504.2 Types of Emergencies 

There are three major categories of emergencies that can occur during 
hazardous waste site investigations. They are: (1) illnesses and physical injuries; 
(2) fires and explosions; and (3) safety equipment problems. 

I 

504.2.1 Medical Emergencies 

Medical emergencies can be described as situations that present a 
significant threat to the health of personnel involved in site investigations. Tbese can 
result from chemical exposures, heat stress, cold stress, and poisonous insect or snake 
bites. Medical emergencies must be dealt with immediately and proper care should be 
administered. This may be in the form of first aid and emergency hospitalttation. 

a 

504.2.2 Accidents 

Accidents can result from physical hazards on a site. These hazards can 
include tripping, catching, cutting, and may be associated with debris on a site or 
heavy equipment used in the mvestigation. Injuries may melude: 

brokenbones 
burns 
sprains 



escape routes 
- on-site escape (rapid evacuation to safe area) 
- off-site escape (best means of evacuation from site). 

504.4 Training 

Investigative teams should mclude personnel with training in first aid and 
CPR. Personnel should become familiar with site area, available equipment, and 
emergency services available. 

504.5 Medical Surveillance Information 

Personnel should be aware of any special medical problems of individual 
team members. This may include allergies, insect stings, poison plants, penicillin, etc. 

504.6 Emergency Equipment 
I 

Provisions should be made to have appropriate emergency equipment 
available and in proper working condition. This equipment may include: ' 0  

first aid kits 

eye wash kits - fill and pressurize 
fire extinguisher 
emergency oxygen 
splints 
stretcher 
blankets 
life vests. 

Equipment should be checked before commcncmg site investigation 
activities, and defective equipment repaired or replaced before performing site 
investigation. Provisions should be made for redundant or back-up safety equipment. 
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OPERATING PROCEDURE NO. H3-305 

505.0 Personnel Assignments 

Hazardous waste site investigations require a variety of expertise and 
scientific support to insure safe entry and data collection. The composition of the 
field investigation team should be tailored to the potentla1 hazards and type of site. 
The team normally consists of multidisciplincd indrvidwls (e.&, cnvuonmental 
scientist, geologist, chemist, or engineer). Often, an individual will fulfill the 
r esponsibili t ies of a number of posit ions. 

Team sire is dependent upon site organization, levels of protection, work 
objectives, and site hazards. Additional team members can always be added according 
to the roles required. 

The two-person team is the minimum for a hazardous substance site 
mvestigation, but its capabilities are limited to work at Level D sites only. The thrce- 

person team normally is employed for site inspection. This team is adequate for sites 
requiring Level C protection and can be extended to Level B protection, although 
there are some limitations. A three-person team implies a two-person entry team and 
one person remaining at the command post. For some sites, it could be difficult to 
maintain line-of-sight with the command post without a fourth person. In addition, 
the quantity of equipment needed to perform the field observations, monitoring, 
sampling, and documentation is probably too much for the two-person entry team. For 
this reason, if  the site requires Level 6 protection, a four- or five-person team is 

recommended. 

@ 
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SP Material Safety Data Sheet 
from Genium's Reference Collecuon 

Genium Publishing Corporauon 
1145 Catalyn Smet 

GEN~UY PUIUU(INQ COW 
@ Schenectady, NY 12303-1836 USA 

(5181 377-8855 

Water 

No 30A 

WROCHLORIC ACID 
(Revwon B) 
Issued October 1977 
Revised November 1988 

ACGIH T L V ,  1988-89 
TLV-Celling 5 ppm, 7 mg/m' 

SECTION 2. INGREDIENTS AND HAZARDS 
Hydrogen Chlonde, CAS No 7647-01-0 

'Impuntles such as mn chlonne, and traces of orgamc matter may be 
present in small amounts, depending on the grade of acid 
+*See hIOSH RTECS (h1\\'40?5000), for addiuonal data with references to 
reproductn e and mutagenic effects Continue to monitor NIOSH, RTECS 
(MU 40300000), for toxicitv data on hydrochloric acid iuelf 

% EXPOSURE LIMITS 
30 or Less OSHA PEL 

Cahng 5 ppm, 7 mglm' 

Toxicitv Data** 
Human, Inhalauon, LC, 1300 ppm (30 Mins) 
Rat, Inhalation, LC, 3 124 ppm (1 Hr) 
Rabbit, Oral, LD*, 900 mgkg 

SECTIO\ 4 FIRE AhD EXPLOSIOX DATA 
Flash Point and Method Autoigniuon Temperature 

* 

I 

SECTIOh 3, PHYSICAL DATA 
Boiling Point 227 F (109 C) (20 222) Molecular Wei ht Not Appkcable 
Meltine Point -85 F I 65.0 120 69%) Solubllltv in d a t e r  (%I Comuiete 

LEL UEL 

* * 

Extinguishing Media +H\drochlonc acid solutions do no1 bum Use extinguishing agenls that will put out the surrounding flre Lnusual 
Fire or Explosion Hazards Use a uatcr spray to cool fire-exposed Conuiners o f  hydrochlonc acid to prevent mptures Explosive hydrogen 
gas can be produccd b) the reaction of hydrochlonc acid with metals such as iron Neutralize spilled hydrochlonc acid with Iimesronc, slaked 
lime, or soda ash to rmnimze thc possible gcnerauon of hydrogen gas Special Fire-fighting Procedures Wear a self-contained breathing 
apparatus (SCPA) H ilh a full facepiece operated in the pressure-demand or posiuve-pressure mode Special neutralization procedures, if 
applicable lnclude the application of chermcally basic substances such as soda ash or slaked lime 

SECTIOb 5 REACTIVITY DATA 
Stabilit\/Pol\ rnerization H\drochlonL acid is stable in closed Containers during rouune operations at room kmperatux Hazardous polvm 
enzatton cannot occJr Chemical IncornpatibilitSes Hydrochlonc acid reacts dangerously with aceuc anhydnde, 2-ammoethanol ammo 
nium h\droxide calcidm phosphide chlorosulfonlc acid, ethylene diarmne, ethylenimine, o1eu111, perchlonc acid, R-propiolactone prop\lene 
oxide sil\er pcrchlordtc and carbon Leurchlonde, sodium hldroxide, sulfunc acid, uranium phosphide, vmjl acetare, sodium, and man\ 
carbide corrpouzil< (Gcnium ref 84) This maenal 1s a strong mneral acid that is ven reacuve with bases Conditions to AboSd Aboid 
expocurc Lc! i*iorn;.~~ible chemcals and to an\ other material whose compatibdity uith hldrochlonc acid or i t s  vapor has not \et been 
establ~qhec T'c crirozibc action o f  hbdrochlonc acid on most metals cao liberate extrcmclv flammable/cxplosive hydrogcn gas (Hd, FIpln,E 
s s w n  c ard con2 "Ten s\  SICITIS musl be chosen carcfull\ Hazardous Products of Decomposition Dunng fires hydrochloric acid m a  
dccornysc h redcmg n i t h  ccruin rrctals to produce .re9 f lam~able  and explosive htdrogen gas (h2) Significant amounts of h}drogen 
cnlo-oe g:c CUCI I &TC gncn oil J room tempcraturc, the rate of this generation increatcs as the Qmperature and the strength (1%) b> *eigh 
of HCI In H 0 ' ~ L T - C L  Comments Reacliors betHecn hkdrochloric acid and csanidcs sulfides and formaldeh\dc will produce exuemel? 
L x,c h\c-.)te- c \ & r  cL ,HCh), h\drogcn cu:fide (H 2S), sulfur dioxide (So ) m d  bicchloromethvlethcr, rcspccti\clL 
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GENIUM PUBLISHING CORPORATION 
k S  CATALYN Sf, SCHENECTADY, NY 12303 USA (5 

SECTION 1 MATERIAL IDENTlFICATION li 

OTHER DESICNATIOhS Caustic Soda, Soda Lye, NaOIi, CAS 11310-73-2 
WUFACNRER 

M A T E ~ A L  NAME SODIUM HlDROXIDE 

Available from many suppliers including 
Dow Chemical USA, Inorganic Chemicals Dept Diamond Shamrock Co , Chlor-Alkali D i k  

2020 Dow Center 351 Phelps Court, Box 152300 
Midland, MI 48640 Irving. TX 75015-2300 
(517) 630-100@ (800) 241-3134 

SECTION 2 INGREDIENTS AND HAZARDS 
Wica! content 

IMPURIl I CS 
Sodium Hydroxide (YaOH) 

Sodium Carbonate (\a?COj) 
Sodiun Chloride (\-iCl) 
Sodium Sulfate (hi2S04) 
Potassium, Calcium, Magnesium 
Silicon Dioxide (Si02’1 
Other metals ( T o t a l )  

Current (1935-86) 4CCIII  TLL The current OSHA PEL is 2 0 mgh3 aberage 
over 0 hours 

96 

> 96 

0 5-2 5 
0 01-2 
0 02-0 
0 1  
0 03 
0 01 

m u m  DATA 

Ceiling limit 2 mgm 3’ 

Skin, Rabbit 
SO mg/24H - Severe 
irritation 

E)e, Rabbit 
_ - - - - - - _ - _ - - _ - - - _ _ - _ _ _ _ I  

0 05 mgj24H - Severe 
irritation 

SECTION 3 PHYSICAL DATA 
ilinp Point, 1 atn 1388OC Volatiles non volatile e room temperature 
lting point 318’C Water solubility, p/lOOcc 

Specific gravitb (,o/JOC) 2 13 c 0% 42 
Vapor pressure, mrntig 4 7jg°C 

Molecular weight 40 
APPEAR%\CE & 3DOR h % i t e  or off-hhite hygroscopic solid No odor 

e l0O0C 34 7 

)e 
1 

DESCRiPiIOX 47hvdrous  alhaline solid (flake. pellet, etc ? 

SECTION 4 FIRE AND EXPLOSION DATA 1 Lower 1 UpGT 
Flash Point and Mehod Autoigmuon Temp flurrmrbilicy Limiu in k r  

I 

hone - non combust,ible N/A N/ 4 v 4 

Althougn t h i s  material is not combustible, it can be hazardous i f  present in a fire area I t  can nelt an2 
floh khen heated (n p 31SOC) 
can cause ignition o f  combustible materials It can also react with certain metals, such as aluminur, t o  
generate fls-rzble h\drogen gas (Also see Section 5) 

Firefighter. shcaid heir self-contained breathing apparatus and full protectibe gear when fighting Cires 
invo 1 \ i ng t h i s rp2 t e r i 3 1 

The hot or molten material can react violently with water (splatte-ing) and 

SECTION 5 REACTIVITY DATA 
lhis natcrlzi 1s s t a ’ T l c  under  normal conaitions of storage an+ handling I t  does not undergo hazardous 
pol~rcri-atic.; ?or doe< i t  c\ol,e an\ hazardous decomposition products I t  slowlb absorbs moisture from the 
air a?J  reac;q -ith car5cn dioxide from the air to form sodium carbonate 
%d.c4- ‘ bd -ox i l c  react< Liolrntl) kith water, strong acids and wit4 manv oreanic chemicals, csFeciall~ hlth 

i t roc l r cons  ck nro:zrScrs I t  hi11 -cact with trichlorocthylene t o  form spontaneouslv flamnatle 
.c*13rosce:\lere Corside-able hear is generated khen i t  dissolves in water I -\tic iontaif kith leathe? aFd hOO]  Contact hith alulrinum, tin, zinc, and allovs that contaln these metals 

ca-\e-c t’ie fT--- 107 o c  hbAropen gas (flamaable) 



3 
. 

SECTION 6 HEALTH HAZARD INFORMATION TLV (Ceiling limit) 2mgh 
jodim H\droxide is a strong alkali and is dangerous when improperly handled It can be destructive t o  all 
?man tissue it contacts, producing severe burns Skin contact 
:auses irritation and, if not removed immediately, severe bums with scarring The effects of inhalation of 
the dust or mist vary from mild irritation to destructive bums 

Eye contact causes severe, nermanent injury I 

Pneumonitis may Occur Ingestion causes 
vere bums of the mouth, throat and stomach and may be fatal c. 1RST AID EYE COVACT Wash eyes immediatelywith plenty of running water for no less than IS minutes, 

including under the eyelids and all 8urfaces 
cxtrernely important if permanent injury i s  to be avoided 
:ontaminated area promptly with large quantities of water 
long washing in serious cases until medical help arrives - even for an hour or longer 
s l l  cases other than minor exposures to small areas of the skin IWALATION Remove from exposure to mist 
3r dust and get prompt medical help INGESTION I ~ e d i a t c ~ y  give person large quantities of water or milk 
to drink (never give anything by mouth to an unconscioes person) DO NOT induce vomiting Obtain medical 
assistance immediately 

Speed in rinsing out the eyes with water after contact is 
Get medical attention promptly SKIN CONTACT Was) 
Remove contaminated clothing while washing Pro- 

Physician should see 

- ~~- 

SECTION 7 SPILL, LEAK AND DISPOSAL PROCEDURES 
Clean-up personnel should wear protective equipment to prevent skin and eye contact 
spilled solid sodium hydroxide into suitable containers for reclaim Avoid dust generation' 
prornutly as moisture absorption from air mTy make clean-up difficult 
and neutralize with dilute acid, preferably acetic acid, to remove final traces 

DISPOSAL 
dell with water and carefull) neutralize with acid 
regu 1 at ions 

EPA HAZARDOUS kASTE hWBER 
3EPORTABLE SPILL QUAVITY 1000 lbs (40CFR117) 

Promptly shovel up 
Clean-uo suilis 

Flush contaminated surfaces hlth water 
Finally, rinse wi 'I water 

Waste caustic should never be discharged directly into drains, sewers or surface waters Dilute 
Follow all applicable Federal, State and local 

DOO2, corrosive (solns c pH 1. 12 5 - 40CFR261 22) 

SECTION 8 SPECIAL PROTECTION INFORMATION 
Provide adequate general and/or local exhaust ventilation t o  meet TLV requirements, especially where dusting 

misting conditions can exist Use a NIOSH approved respirator for dust/mist where needed 
e chemical safety goggles, A plastic face shield in addition to safety goggles is also desirable where 

misting/splashing ma) occur Use rubber gloves, rubber apron or protective suit, and rubber boots where 
needed to prevent contact with sodium hydroxide, especially when preparing solutions 
Eye wash stations and safety showers must be immediately available 

This is a special hazard to contact lenses wearers, soft lenses may absorb and all lenses concentrate 
i rri tants 
Contact between caustic and contact lenses will severely hamper contact lens removal due to the slipper) 
nature of  this caustic 

SECTION 9 ~PEcIAL-PRECAUTIONS AND COMMENTS 
~- -~ - - ~ ~  ~- ~ 

Store In well-sealed containers in a dry location 
conditions that may lead to spills or leaks or the fonnation of mist or dust 
stored, unloaded, handled or used, abundant water (preferably running water) should be available for 
emergency use 
Drains servicing areas where this material is stored or used should have retention baslns for pH adjustment 
and dilution of spills and flushings before discharge 
proper handling and emergenc) procedures 
DOT HAZARD CWSSIFICATIO\ Corrosive Material 
DOT LABEL CORROSIVE 
DOT ID \UMBER U\1623 
DATASOLRCE(S)CODE(SaGIcn~) 2 ,  4 ,  9 ,  11, 1 2 ,  2 7 ,  55 ,  58,  MSDS 3 (rev A I ,  lf 

Protect containers from physical damage Avoid handllng 
Wherever this material 15 

Workers handling this material should be trained in 

APPROVALS pr c GaC'.(F('C, l2./9$ 
Jdpmal m w dr m&n) of of- kr (m fa prrrhvr I .n " D w n l y  p d u r  B 
mpnilJm Tmfm r- mmnblt CM CS b u t m  udr srqrrrrndm ul- 
frmm PUM r h q  Ca;rrrm rivtldi m .rurw- nu& w rqrer-a, ud auym m rey.m 
ub lm .I yl UL .YYM 0 r c i u b l r ?  of tuh m'o?luoer la awiwa tn I vurrrM PI- 

d 

lNDUST HYGIENEISAFETY 

MEDlCAL REVIEW 
01 (0 --Of N sc 1 

GEh'ZUM PUBLISHING 
B 
3A 5 8T1M 

h 

rq 



FILTRASUHB N U  
c n o e u m u E  ACTIVATED CARBON 

IOILINQ POINT e FI 

VAPOR CRLSSURL lrnrnng 1 

9ATA SHEET W 1985 I 
I I 

, 
N/A I WRCICIC QRAVIW cnrow 2.3g/cc real density 

*- 
I 

N/A 
renccwt v o w t u  

N/A I V  VOLUME t%1 

. I  . 
AODRUt 1 I 

Pitt&urdt. PA 15230-0717 

VAPOR OCNtlTY (AlClrlt N/A ; 
SOLUIIILITY IN WATER msaluble ; I 1 

DH N/A 

OTHER packing density 0.4 to 0,7e/cc 
k _ _  
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XTINGUISMING W O I *  I 

If involved in lire,  Flood mth plenty of water. 

I 

I 
I 

I SECTION V M!4&TH HAZARD DATA - - I 
fFCtCT OP 0VEREXK)SURE I A. ACUTE 

1 J N G I I T J d N  

I 
>lOg/Kg. I 
'be product i m  non-toxic tfiroucpI ingestion. me acute oral Loso (rat) ia 

I 

7 INMALATION 

a 

itre p w c t  LS not 8 p r w r y  
index (rrbbit) is 0 .  

akin irritant. 

e 

Zlre p r h r y  .kin irritation 

I 

x 



The effects of long-term, 
been detenninsd. Safe thir material on a long-term baais 
ehould e q h s i t e  the avoidance 
sxposures. 

exposures to t h e  prachtcct hnvn twt. 

al l  effects fraa repetitive acuta 

I- . 

1 I 

f I A S f  AI0 I I 

1 
I 
I A 8 V I  
I 

Flu& with plenty of water for at( least 15 mlnut-. 

i 

I 
i 

I $KIN i 

I 

t 

t 

I 
I 

Waah with map and water. 
I 
I 
I 

C INOEWION 

0 INHALATION 



SECTION VI1 SPILL PR LEAK PROCEDURES 

r , iOfaCTlVE GLOVE8 i 

Rubber gloves recmlonded 

LOCAL IXHAUST , otnm VINflLAflON 
R e m n w  

MECW4NICAL I 

EVE PROTECTION 

Safety g l a r s e ~ ~  or WpCiles recomnended 
- 

CAUTION'! Wet activated carbon rcmovqs OIQV from a i r  cawing a mvere hezard to 
worker8 h i d e  carbon vaus~ls and enclosed or confJned 8pacer. 
cnterrryl arch an area, aam&ng and work procadwee for low o x y p  levala 
should be taken t o  ensure le oxygen availability, obmrving a l l  local, 
itate, and federal r e g u l a t p .  

- 
Before 

t 

GUER ?RECAUTION8 

Wash tiiurougfrty after hanamg. 
hmcUing of all chemical a$hstancws. 

Exerci+e caution in the &Cutewe and 

1 
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a 

DOILING POINT I* F) N/A 

MATERIAL SAFETY, ATA SHEET WTL krpurt 1985 ? 

0 

SPLCtPlC ORAVITY {bt,O-ll 2,3g/CC P 8 d  der>oity 

I 
1 F I LTRASORB 400 I I 

i PROOUCTNAME ACT1 VATED CARBON 

1 

I 8ECTION I 

A 

PERCENT VOLATiLt 

I 

V M O A  PRESSURE (rnmHp ) 

- 

SECTION II  / HAZARDOUS INGREDIENTS 

N/A N/A 1 1V VOLUMI 1%) 

- 7440-44*0 100% ' I  ! 

Nbmb Cwbon 
Common 
Name Activated Carbon 

I I  

Common 1 
Nome I 
Chwnloal t ' -  
R I A  - -  
Common 
Nbme i I  

I I 
I 1 

1 
SOLUBILITY IN WATER inaoluble lorwrrr packing denaity] 0.4 to 0*7g/cc I 

W I a  thie  lnformatlon and mcdtmrndakions set forth hemin a m  balievcd to be 
eccur&te as of the date hereof, CAWl l  CARBON CORPORATION MAKES NO WARRANTY 

I 

WlTH RESPECT HERETO AND D I S C w p f i  ALL LLABxLI'I11 F'RW RELIANCE TMEMDN. 
I 
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SECTION IV FIRE AND~EXPLOSION HAZARD DATA 

-LASH POINT (Method UWJ N/A I 
I I 

I 

I '3 
I 

. lNQUI8HINO MEOM If involved in fire, flood a t h  p1ent;y of water. 

None 

1 

WUSUAL PIRE AND 
E XWION HAZARD8 Contact with strong o dizers such as ozone, liquid oxygen, chlorine, 

permanganate, atc. ma result an ffre. t 
SECTION V HEqLfH HAZARD DATA 

- I 
LPFhCt O f  OVEREXPOSURE I 

i 

>lOg/Kg, 1 

rrs &uta I 

1 INGEETION 
I 

%e product is non-toxlc tho&' ingestione W acute oral Us0 (rat) i 8  

I 

2 INHALATION 

The acute 
act rvated 

3 DERMAL EXCOWRE 
TOXIC 

b 

I 

Non-to~ic 

me pmiuct is not a prinwJ irritant. primary o m  irritation 
index (rabbit) ia 0 .  1 

t $CNl)TlZATlON 

None 



- -  

: a  I 

I 

4 IRRITATION t 
! 

The physical nature of the p duct may produce eye irntationa t 
i 
I 

* 
I 

~UUKWRONIC, CWRONIC. omen 1 

I 

me effects of long-tern, low-lo+el expowuw to 
been dctornuned. Safe handllng f this meterial on a long-term b u k  
a h d d  snrphesite the avordanco o a l l  effect8 f m  rapstitive .cute 

i 
I 
I 
I 
I 
I 
I 
1 
i 

pmctuct tuve not 

8 x p O S U r e S e  P 

- 

FIRST AID I 

I 

I I 

t 

I 

Flush with plenty of water for a+ lease 15 minutee, 

I *  

I 

I Wash with soap and water, i 
I , 

i 



LUTT-SOS, INC. 
Barrington, IL 60010 

b z g a a c p  Phomt (312) 382-7810 

2. PHYSICAL DATA: 

B o i l i n g  Porntr Not applicable 
Vap. Prer8.r Not applicable 
DeCOmpO6it ion : 
Roactivity/Watrr; None 
Appearance: Slat. black a6 c h i p  or powder 
Specif ic  Gravity: 1/94 gm/cc 
Bulk Density: 120 lbr/cu.ft. 
Odorx Not applicable 

995 P 

3. FIRE AND EXPLOSION HAIARD DATAr 

Fi lox  Media as  not combust~ble. 

Unurusl Frrc anb Explaeion Hstard8; W ~ 1 1  act  an a rtrong oxid izer  
&n cxrcumstance6 of contact wrth unstablo chemicals or i n  the 
proronce o f  f i re  and rubstances aa6rly oxidized (matalr, 
combustrblos, o r g s n a c r ) .  

Special Fi re  Fighting Procedures: Treat as chemical f u e ,  U m l n Q  
water an large quantity for  heat ramovrng and d~sperrron 
 purpose^. e 

Thrrrhold L i m i t  Value: C 5 . 0  mg/m (OSHA/ACGXH) 

Effects  of Overexposure; Long term exposure can rorult i n  contra1 
nervous system dlSOrd8rf&, 
condrtrons r e a p u s t o r y  protaction muQt be ured. 

When handling fine povderr or rn d u 6 t y  

Emergency and First A i d  Frocodure6: 

long term exposure. 

assistance if drscomfart persrrt8. 

Skin Contact: 

Eye Contact:  Wa8h d u b t  from eyes w i t h  wat8r. Seek medical 

wash dust from s k i n  w i t A  roap and water t o  pravont 

Inhalation: Movo from area t o  frerh a l r .  

r 



SECTION VI 'REACTIVITY OATA 
I 

1 x CONDITION8 
None IlILlTY 1-1 TO AVOID 

NtlLATlON LOCAL EXHAUST 
Rccomncndpd 

(Ginoral) Recomnenw 
MICWANlCAL I 

- 
v&RDOU$ bECOMrOslTlON 
I OUCTS 

Carbon monoxzde may be p n w p t e d  i n  t h e  event of fire, 

SECTION VI1 SPlL/ OR LEAK PROCEDURES I 

OTHlA 

I J 
ORTABLE OUANTITIIS (ROI I NOTIFY @PA or PRODUCT eP1u.s 

&QUAL TO on IXCIIDINO .- # -  
N/A -16 OP I P A  NAZARDOUI 

iSTANCES IN lRODUCT 1 
2 I N/A . LW I I 3 1 

f 
I PS TO BE TAKEN IN CASE 

TERIAL 16 RELEAPED 
SPILLED i Sweep up unused carbon and d$scard in refuse container or npackage. 

6TE DISPOSAL METHOD I , 
Dispose of unused carbon i n  befuse cuntrintr, 
mth local, state, and feder 1 regulations. 

Dispose of in accordance 

B 
SECTION Vlll  HANDLING & STORAGE - I 

3T&cTlv& CLOVES 1 EV& PROtECTlON 

I Rubber gloves rccomnended Safety &assem or goggle6 recomnended 
I I 

I 

Not reanred 

I excessive dust is &orated. 

1 

THliCl ?RECAUTIONS I 
Wash thoroughly after hanpmg.  Exercieo caution in the atorage and - 
handhng 02 811 ctrermcal bubstancos. a I 

I 

4 Of 4 
PREPARED B Y .  9. D. Cifrulak 

I 
TOT% P 09 

f . -  - 



4 eve IRRITATION I 

m e  phyazcal nature of the p oduct may product eye irratataon. t I 

eq>osures. P 

I 
I 

- I 
W ~ H R O N l C ,  GWRONIC. OWlR 1 

I 

The effects of long-term, low-lckel exposurw to thir m c t  have not 
been detorrmned. Safe handlug f thus material on 4 1 o n g - t ~ ~  b u i .  
r h d d  mplumize the avoidanco o all &facta fram repstative acute 

I 
I 
I 
I 
I 
I 
i 
I 
i =. 

FIRST AID I I 

I I 

A W E  

Flush with plenty of water for a$ least 15 mFnuteQ, 
i 

7 

-! 

1 

I i I SKIN 
I I 

Wash with map and water, I 
I 

C INGIBTION 

0 INHALATION 

I 

i 

P A . 1 -  L 


